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ABSTRACT OF THE DISSERTATION 
A STUDY ON UNCERTAIN DYNAMIC DISASTER MANAGEMENT TASKS, 
KNOWLEDGE SHARING,  
AND TASK PERFORMANCE  
by 
Jose Rocha 
Florida International University, 2011 
Miami, Florida 
Professor Irma Becerra-Fernandez, Major Professor 
 Each disaster presents itself with a unique set of characteristics that are hard to 
determine a priori. Thus disaster management tasks are inherently uncertain, requiring 
knowledge sharing and quick decision making that involves coordination across different 
levels and collaborators.  While there has been an increasing interest among both 
researchers and practitioners in utilizing knowledge management to improve disaster 
management, little research has been reported about how to assess the dynamic nature of 
disaster management tasks, and what kinds of knowledge sharing are appropriate for 
different dimensions of task uncertainty characteristics.   
Using combinations of qualitative and quantitative methods, this research study 
developed the dimensions and their corresponding measures of the uncertain dynamic 
characteristics of disaster management tasks and tested the relationships between the 
various dimensions of uncertain dynamic disaster management tasks and task 
performance through the moderating and mediating effects of knowledge sharing.  
 
x 
 
Furthermore, this research work conceptualized and assessed task uncertainty 
along three dimensions: novelty, unanalyzability, and significance; knowledge sharing 
along two dimensions: knowledge sharing purposes and knowledge sharing mechanisms; 
and task performance along two dimensions: task effectiveness and task efficiency. 
Analysis results of survey data collected from Miami-Dade County emergency managers 
suggested that knowledge sharing purposes and knowledge sharing mechanisms 
moderate and mediate uncertain dynamic disaster management task and task 
performance. Implications for research and practice as well directions for future research 
are discussed. 
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1. Introduction 
“Emergency Management Capabilities Require Greater Emphasis for 
Catastrophic Response and Recovery: The experience with Hurricanes Katrina 
and Rita highlights critical emergency management capabilities that must be 
ramped up from normal disaster management levels. Our preliminary work 
suggests that while many organizations provided significant support in these areas 
during the response and recovery efforts, several key capabilities were not 
available when needed or with the quantity or quality needed. When catastrophic 
disaster occurs, significantly more capabilities—in terms of quantity and 
quality—are needed. Our work is beginning to identify many examples of where 
the lack of additional response or recovery capabilities, or the delay in getting 
these capabilities to where they were needed, caused extended suffering” p. 16 
 
GAO-06-442T, March 8, 2006 HURRICANE KATRINA GAO’s 
Preliminary Observations regarding Preparedness, Response, and 
Recovery: Statement of David M. Walker, Comptroller General of the 
United States 
 
 
“ Events preceding and following the attacks of September 11 spotlighted one of our 
most 
serious vulnerabilities. We do not share information effectively, particularly when it 
comes to intelligence, law enforcement, and response activities. If we cannot do a better 
job of sharing information, we will not be able to effectively identify vulnerabilities, 
develop needed technology, and coordinate efforts to detect and respond to attacks” p. 8 
 
GAO-02-811T, June 7, 2002 NATIONAL PREPAREDNESS, Integrating New and 
Existing Technology and Information Sharing into an Effective Homeland Security 
Strategy: Statement of Randall A. Yim, Managing Director, National Preparedness 
 
 
1.1 Research Background 
Because of recent natural disasters such as hurricanes (e.g., Katrina, Rita, and 
Wilma), wildfires (e.g., in Arizona, California, Florida, and Texas), and tornados (in the 
American Midwest), as well as the earthquake, tsunami, and nuclear plant disasters in 
Japan, there is renewed interest in the field of disaster management. In addition, it has 
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become evident that public disaster management capabilities need to be enhanced and 
strengthened in terms of preparedness, response, mitigation, and recovery. Each of these 
areas represents a different set of challenges based on the impacts of natural disasters and 
threats such as those mentioned above.  
 Once a disaster occurs, evolving and dynamic attributes related to time, 
geography, size, periodicity, circumstances, magnitude, information, knowledge, and 
people heavily influence decision-making processes and place additional demands on the 
teams involved in disaster response and recovery efforts. Furthermore, uncertain 
conditions, role ambiguity, and the need for a situational response increase the 
complexity of decision-making processes. Indeed, “oftentimes, during the response to a 
disaster event, unexpected events arise and there is a great deal of uncertainty in figuring 
out the most efficient and effective ways to perform the task at hand, given that many of 
the involved tasks are novel, unstructured, and often with conflicting information and 
interpretation” [Becerra et al., 2008 in Rocha et al., 2009, p. 2]. 
Consequently, these uncertain, evolving, and dynamic attributes and conditions 
increase the complexity of decision-making processes and impair the management 
capabilities of disaster management personnel, which include delegation, communication, 
and inter-agency co-ordination [Paton and Jackson, 2002]. In fact, research on disaster 
management events and threats shows that there is a lack of effective cooperation and 
coordinated action through collaboration and information and knowledge sharing and that 
these issues are still critical and unresolved problems in the disaster management field 
[Jenkins 2006; Smith and Dowell, 2000].  Similarly, given these challenges and the 
difficultly of these situations, the skillful use of information communication technologies, 
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the lessons learned from previous disaster events, and comprehensive training in 
managing disaster events become critical.  
Effective cooperation, collaboration, and coordinated action through efficient information 
and knowledge sharing are also crucial and are especially relevant to decision-making in 
an environment in which almost everything is an exception to the norm.  
 Prior research on disaster management has described how the inherently 
complex tasks related to disaster response and recovery affect performance outcomes 
[Gudi, 2009]. However, there are no previous studies that measure how disaster 
management response tasks associated with the decision-maker impact task performance. 
This study conceptualizes the disaster management tasks associated with the decision-
maker and emphasizes the dynamic characteristics of these tasks [Becerra-Fernandez et 
al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et al., 2011].  As noted above, there is 
currently a lack of understanding and an inability to differentiate the uncertain and 
dynamic disaster management tasks that are related to task performance. More 
specifically, there is a gap in the disaster management literature with regard to how to 
describe and assess uncertain and dynamic disaster management tasks. The inherently 
dynamic characteristics of uncertain disaster management tasks pose a challenge to the 
successful completion and performance of these tasks. 
Furthermore, the literature on disaster management, knowledge management, and 
knowledge sharing does not specifically address how knowledge management and 
knowledge sharing can improve task performance during a disaster management event or 
threat. Among emergency managers facing a particular disaster or threat, there is a “lack 
of understanding about what types of knowledge sharing are required for the various 
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types of task uncertainties” [Becerra et al., 2008 in Rocha et al., 2009] and how 
knowledge sharing can improve the outcome of a disaster management event or threat. 
In summary, there is a lack of appropriate frameworks to conceptualize, assess, 
and measure the impacts of dynamic disaster management tasks on task performance. 
Similarly, there is a “critical need to understand and develop effective organizational and 
procedural mechanisms that can help systematically improve emergency management 
performance” [Becerra-Fernandez et al.]. Therefore, this research study addresses how 
knowledge sharing impacts the performance of tasks with uncertain dynamic 
characteristics.  
 
 
1.2 Problem Statement and Research Objectives 
“In the wake of the 2005 Gulf Coast Hurricanes, coordination and collaboration 
challenges created obstacles during the government’s response and recovery 
efforts”  
 
“Effective collaboration among stakeholders can play a key role in 
facilitating long-term recovery after a catastrophic event” 
 
GAO-09-811, July 2009 DISASTER RECOVERY: Experiences 
from Past Disasters Offer Insights for Effective Collaboration after 
Catastrophic Events 
 
 
The unstable and changing environmental conditions surrounding a disaster 
require effective and efficient cooperation, collaboration, and coordinated action through 
information and knowledge sharing [Kapucu, 2006; Turoff, 2002]. During a disaster 
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management response event or threat, resources from multiple actors across different 
constituencies are required, including public safety, human services, and infrastructure 
service organizations within cities, counties, states, and federal governments.  
 6 
 
In addition, the activities of non-profit organizations involved in disaster management 
response also increase. Because of the broad participation associated with all disaster 
management-related activities, there is a substantial increase in the data, information, and 
knowledge available both generally and in the context of a specific disaster situation.  
Some of the risks associated with the multiple actors that participate in disaster 
response efforts are related to the dangers of overloading people with data, information, 
and knowledge that is not relevant to making a decision [Turoff, 2002]. As a result of this 
broad participation, the actual decision-making processes and performances of disaster 
management functional groups (e.g., public safety, human services, and infrastructure) 
are jeopardized in terms of information, knowledge flow, and communication; this 
challenge significantly impacts “an organization’s ability to remain effective in a 
dynamic disaster environment” [Kapucu, 2006, p. 209]. In other words, there is often no 
time to determine an optimal solution or to collect the knowledge required to proceed 
with a course of action. Decision-makers may often be required to operate in contexts 
that are not within their immediate areas of experience; however, the decision must be 
made immediately.  
 Furthermore, disaster management personnel may fail to appropriately identify 
the uncertain dynamic characteristics of disaster management tasks, and this may prevent 
them from effectively and efficiently coordinating the actions required to address the 
tasks at hand. It is also critical to identify the gaps between disaster management 
response plans and the actual performance of disaster management personnel and 
functional groups to improve the effectiveness and efficiency of disaster management 
[Choi and Browner, 2006].  
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Similarly, previous disaster events have revealed a pressing need to enhance and 
strengthen the decision-making processes and the performance of disaster management 
response activities [Jenkins, 2006].  
This research is based on a review of the literature regarding disaster 
management, complex tasks, dynamic complexity [Campbell 1988; Wood 1986; Xia and 
Lee 2005], information processing (Galbraith, 1973; Daft and Lengel, 1986), and 
knowledge management and sharing, and it uses a combination of qualitative and 
quantitative methods and multiple field observations and interviews with disaster 
management personnel. The resulting research has conceptualized the uncertain dynamic 
characteristics of disaster management tasks along three dimensions: a novelty dimension 
(task novelty and task nonroutineness), an unanalyzability dimension (task difficulty and 
the amount of task information), and a significance dimension (task urgency and impact). 
Furthermore, knowledge sharing is conceptualized as knowledge-sharing purposes 
(knowledge sharing for exploration and knowledge sharing for exploitation) and 
knowledge-sharing mechanisms (knowledge sharing through personal contacts and 
knowledge sharing through written documents). Finally, task performance is 
conceptualized as task effectiveness and task efficiency.   
As a response to the continuing problems in disaster management, as well as the 
critical and pressing issues mentioned in previous paragraphs, the research objective of 
this study is driven by the need to better understand the characteristics and dimensions 
related to the uncertain dynamic characteristics of disaster management tasks and the 
mediating and moderating effects that knowledge sharing can have on the performance of 
disaster management tasks. 
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1.3 Research Site 
“State and local governments generally have the primary responsibility for 
disaster recovery while the federal government provides support when requested. 
Because there are many parties involved in this process— including all levels of 
government as well as victims and businesses within the affected communities—
effective collaboration is a key factor for successful recovery” 
 
GAO-09-811, July 2009 DISASTER RECOVERY: Experiences from Past 
Disasters Offer Insights for Effective Collaboration after Catastrophic 
Events 
 
 
In the United States of America, disaster management is under the jurisdiction of 
the office of emergency management (OEM). This study was conducted at the Miami-
Dade County Office of Emergency Management (MD-OEM) in Miami, Florida, USA. 
Given the number of disaster events faced in Florida each year (mainly tropical 
depressions, storms, and hurricanes), the MD-OEM is one of the most active, well 
trained, and prepared offices of emergency management (OEM) and emergency 
operations centers (EOC) in the world. Each time a disaster threat or event occurs, the 
office of emergency management activates the emergency operations center (EOC).  
According to the significance of the event or threat, the OEM will activate the 
EOC under one of three different levels. Activation level 1 requires the OEM’s personnel 
and staff to be present on the EOC premises. Level 2 requires the additional presence of 
selected EOC stakeholders, and level 3 denotes a full EOC activation with the presence 
of all agencies, organizations, and stakeholders related to the disaster management 
preparedness, response, mitigation, and recovery activities of the OEM.  
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EOCs are organized as follows: the EOC executive group, three functional 
groups, the EOC support groups, information communication systems, and other related 
agencies. The functional groups are human services, infrastructure, and public safety. 
EOC-related agencies include neighboring EOCs from other counties and cities within 
the EOC county’s geographical reach. Table 1 lists the organizations involved in the 
Miami-Dade County Office of Emergency Management executive and functional groups. 
The EOC’s preparedness, response, mitigation, and recovery activities conducted 
by these groups and sections follow local response protocols and are supported by 
disaster management information communication technologies (ICT) such as the incident 
management system, the incident command system, and the incident management 
organization system. Furthermore, these ICT systems serve as communication resources 
to plan, organize, staff, execute, coordinate, and control all of the appropriate activities 
before, during, and after a disaster event or threat. 
In the same way, the EOC has developed schedules and planning guidelines to 
address disaster threats or events in addition to standard operating procedures. These 
documents try to predict in advance the different situations that may occur during a 
disaster event and to suggest possible courses of actions to prepare, respond, mitigate, or 
recover from such situations. Of particular relevance, these documents outline some of 
the recurring tasks that must be performed by the diverse stakeholders present during a 
disaster event.  
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The EOC executive group: 
• Operations section manager 
• Support manager 
• Supervisor 
• Operations section assistant 
• Planning and situation assessment  
• Human services supervisor 
• Infrastructure supervisor 
• Public safety supervisor 
The Human services group:  
• Agency for health care administration 
• American Red Cross 
• Department of human services 
Florida department of children and 
families 
• Greater Miami convention and visitors 
bureau 
• Human services assistant 
• Human services manager 
• Mental health 
• Miami-Dade fire rescue 
• Miami-Dade health department 
• Miami-Dade housing agency 
• Miami-Dade public schools 
• Salvation Army 
• Special needs coordinator 
• Team metro 
• Voluntary organizations active in 
disaster 
The infrastructure group:  
• Agriculture extension 
• Bellsouth 
• City Gas 
• Florida department of transportation 
• Florida power and light 
• Infrastructure Manager 
• Infrastructure assistant 
• Miami-Dade enterprise technology 
services department 
• Miami-Dade parks department 
• Miami-Dade public schools 
• Miami-Dade public works 
• Miami-Dade solid waste department 
• Miami-Dade transit-evacuation 
• Miami-Dade transit-regular services 
• Miami-Dade water and sewer 
• South Florida water management 
district 
• Airport 
• Metro bus, Metro mover, Metro rail 
• Comcast 
The public services group: 
• Animal department 
• Department of environmental 
resources management 
• Florida fish and wildlife 
commission 
• Florida department of law 
enforcement 
• Florida highway patrol 
• Florida national guard 
• Miami-Dade corrections 
department 
• Miami-Dade fire rescue 
department 
• Miami-Dade police department 
• Miami-Dade schools police 
• National park service 
• Public safety assistant 
• Public safety manager 
• U.S. coast guard.  
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EOC support group:  
• Administrative and finance section 
• Answer center supervisor,  
• 311 center 
• Copy center 
• Geographic information systems 
• Logistics section 
 
 
• News media 
• Planning and information section 
• Radio communications 
• Special needs support center 
 
Table 1. Miami-Dade County Office of Emergency Management: groups and sections 
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Figure 1. Miami-Dade Emergency Operations Center, Activation floor plan 
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During the response to a disaster event, there are two critical documents that are 
needed to keep the response schedule and planning guidelines on track, namely the 
current situation report and the incident action plan. The current situation plans/reports 
and incident action plans/reports describe the current situation, operations, objectives, 
problems encountered, potential obstacles, assistance required or requested, and projected 
incident objectives. Similarly, these reports outline the planned and expected tasks 
required during the response to a disaster event. Additionally, the reports describe the 
incident characteristics, the possible foreseen tasks, and the potential involvement of the 
EOC functional groups and their respective agencies. When the EOC personnel encounter 
previously planned, expected, known, or familiar conditions, they can address them 
according to the disaster schedule, planning guidelines, standard operating procedures, 
reports, and expertise and experience of the people at hand. However, when unplanned, 
unexpected, unknown, or unfamiliar conditions evolve and disrupt the EOC operations, 
EOC personnel must assess the relevance, impact, and urgency of these conditions to act 
accordingly and subsequently must guide their operations back to the disaster schedule 
and plan. 
 
1.4 Research outline 
To carry out the intended research objectives, this research utilized quantitative 
methods design according to Creswell [2003] and the “Four-Phase Process of Measure 
Development and Validation” proposed by Xia and Lee [2005]. These two approaches 
are summarized in table 2.  
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Phase 0, Research Context 
Research Background, Problem Statement and Research Objectives, Research 
Significance, and Research Site, Research Outline, and Research Scope and 
Limitations 
 
Phase 1, Conceptual Development and Initial Item Generation 
Literature Review, Field Interviews, Focus Groups, Research Model, 
Research Questions, and Research Hypothesis 
 
Phase 2, Conceptual Refinement and Item Modification 
Sorting Procedure, Pilot Tests, and Final Refinement of Measurement 
Items 
 
Phase 3, Survey Data Collection 
 
Phase 4, Data Analysis and Measurement Validation 
Data Screening and Descriptive Analysis, Confirmatory Factor 
Analysis, Factorial Invariance Analysis, and Nomological Validity 
 
 
Table 2. Research Outline (Adapted from Creswell, 2003 and Xia and Lee, 2005) 
 
To better understand the research context of this study, an in-depth case study 
coupled with qualitative methods, such as interviews, focus groups, direct and indirect 
observations, documents, and audiovisual materials, was also implemented.  Finally, a 
qualitative ethnographic research analysis was performed at the Miami Dade OEM-EOC 
during Tropical Storm Ernesto in August 2006 and during training simulations in May 
2007, May 2008, May 2009, and May 2010. As a result of these qualitative research 
interventions, it was possible to obtain an initial assessment of the knowledge-sharing 
flows between the EOC stakeholders, functional groups, and organizations that are 
involved during a disaster event or threat.  
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Furthermore, to generate the main research themes, categories, and constructs, an in 
depth research literature review was conducted using the EOC archives of Standard 
Operations Procedures, Local Response Protocols, Situation Reports and Incident 
Reports, Action Plans, the ICT Collaborative Software System, and e-Mail logs of 
Hurricanes Katrina, Rita, and Wilma. 
 
1.5 Research Scope and Limitations 
  
By investigating how decision-making during a disaster event can be improved, 
this research examines the uncertain dynamic characteristics of disaster management 
tasks; such tasks are the most suitable unit of analysis. This research focuses on the 
disaster management activities that occur during the initial response to a disaster event 
and on how knowledge sharing can moderate or mediate the uncertainty associated with 
task disposition. Disaster management tasks were analyzed from the perspective of their 
uncertain dynamic characteristics. 
 In this context, this research aims to better understand disaster 
management response activities and knowledge sharing as moderating or mediating 
variables that affect the effective and efficient performance of a task characterized by 
decision-making processes in the face of uncertainty and change characteristics.  
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 To understand the uncertain dynamic characteristics of a disaster management 
task, this research investigates three dimensions: a novelty dimension (task novelty and 
task nonroutineness), an unanalyzability dimension (task difficulty and amount of task 
information), and a significance dimension (task urgency and task impact). Furthermore, 
knowledge sharing is conceptualized as knowledge-sharing purposes (knowledge sharing 
for exploration and knowledge sharing for exploitation) and knowledge-sharing 
mechanisms (knowledge sharing through personal contacts and knowledge sharing 
through written documents). Finally, task performance is conceptualized as task 
effectiveness and task efficiency.   
An empirical study was used to measure the relationship between the independent 
variables that comprise uncertain dynamic disaster management tasks, represented by 
task novelty, unanalyzability, and significance, and the dependent variable of task 
performance (effectiveness and efficiency) through the moderating and/or mediating 
variables of knowledge-sharing purposes and mechanisms.  
 
Figure 2. Research Model  
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The limitations of this research are inherent to the task characteristics that it 
addresses. Within the research literature, other task characteristics can be found, 
including complexity, variety, and interdependence [Dean and Snell, 1991]. However, for 
the purposes of this research, these task characteristics are considered to be more intrinsic 
(also referred to as static) to the nature of the task, as opposed to dynamic uncertain task 
charcteristics. For this reason, this work purposely did not address these intrinsic (static) 
task characteristics. 
 18 
 
2. Literature Review 
“The basic goal of emergency preparedness for a major emergency is that first 
responders should be able to respond swiftly with well-planned, well-coordinated, 
and effective actions that save lives and property, mitigate the effects of the 
disaster, and set the stage for a quick, effective recovery. In a major event, 
coordinated, effective actions are required among responders from 
different local jurisdictions, levels of government, and nongovernmental entities, 
such as the Red Cross” p. 4 
 
GAO-06-467T, EMERGENCY PREPAREDNESS AND RESPONSE, Some 
Issues and Challenges Associated with Major Emergency Incidents: 
Statement of William O. Jenkins, Jr., Director Homeland Security and 
Justice Issues 
 
 
2.1 Disaster Management 
Disasters are characterized by a series of dynamic and constantly changing events, 
with attributes related to time, geography, size, periodicity, circumstances, magnitude, 
information, knowledge, and people [Kumar, 2000], that heavily influence decision-
making processes. The unstable and changing environmental conditions surrounding a 
disaster, in which almost everything is an exception to the norm, call for effective and 
efficient cooperation, collaboration, and coordinated action through information and 
knowledge sharing [Kapucu, 2006; Turoff, 2002].  
To effectively respond to disaster events or threats, the EOC has developed a set 
of standard operating procedures and a set of schedule and planning guidelines to address 
each type of disaster event. Based on past experience, these documents attempt to 
anticipate and plan for the different circumstances that might arise during a disaster 
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event, and they suggest possible courses of actions. These actions are focused on 
preparedness, response, mitigation, or recovery.  
Of particular relevance, these documents outline the tasks that need to be performed by 
the diverse stakeholders present during a disaster event.  Furthermore, in addition to 
coordinating the activities of the EOC groups during a disaster event, the EOC Executive 
Group is responsible for keeping the disaster schedule and planning guidelines (the 
Current Situation Report and the Incident Action Plan) on track.   
The Current Situation and Incident Action Plan reports describe the current 
situation, operations, objectives, problems encountered, potential obstacles, assistance 
required or requested, and projected incident objectives. Similarly, these reports outline 
the planned and expected tasks that must be performed following a disaster event as well 
as the unplanned and unexpected tasks and the involvement of EOC personnel and 
functional groups and their respective agencies. When EOC personnel are faced with 
previously planned, expected, known, or familiar tasks, they can address these tasks 
primarily according to the disaster schedule, planning guidelines, standard operating 
procedures, reports, and the expertise and experience of the people at hand. However, 
when the EOC personnel are faced with unplanned, unexpected, unknown, or unfamiliar 
conditions, they must cope with a great deal of uncertainty in the tasks required for 
certain response factors, such as the relevance, impact, and urgency of the conditions that 
determine the required actions. 
Given these unplanned, unexpected, unknown, or unfamiliar characteristics of a 
disaster event, the attention and resources of EOC personnel may be diverted from the 
course of action dictated by the disaster response schedule and planning guidelines. This 
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disruption becomes even more critical when the relevance, impact, and urgency of these 
conditions jeopardize human lives and have significant economic repercussions.  
 As a result, a better understanding of unplanned, unexpected, unknown, or 
unfamiliar tasks during a disaster management event is critical for EOC personnel and 
functional groups to allow them to effectively and efficiently perform the tasks at hand by 
returning to the disaster response planning, schedule, and guidelines.  
 
2.1.1 Critical Issues in Disaster Management 
 
Given the rarity and dynamic nature of disasters, researchers and practitioners of 
disaster management emphasize several critical issues and open problems in the response 
activities. Training and simulations play a significant role in preparing management 
teams to act before, during, and after a disaster event.  
By highlighting the aspects of technology, processes, and people [Sharman et al., 
2006], these trainings and simulations take into consideration the disaster “demands (e.g., 
dynamic and evolving conditions, role uncertainty, and situational responses)”, 
management capabilities, operational demands, and resource allocation [Paton and 
Jackson, 2002, p. 115].  In particular, regular and ongoing training in communication 
flows, knowledge sharing, and the use of ICT systems according to pre-established 
standard operating procedures, schedules, and planning guidelines are critical for an 
effective and efficient response to a disaster event or threat [Turoff, 2002].  
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Another central issue in disaster management activities is the critical time frame 
associated with the disaster event.  
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The focus and attention of the disaster management team during this time frame is 
extremely important with regards to the “implementation of plans, and the use of 
personnel and equipment to achieve the tactical and task requirements” [Perry, 2003, p. 
406]. Often, several incidents occur at the same time. As a result, disaster management 
personnel work under tremendous pressure, demands, and stress, sometimes with shifts of 
12 to 18 hours per day [Turoff, 2002]. Therefore, information and knowledge must be 
managed to effectively and efficiently accomplish the disaster response tasks at hand.  
Because of the critical concerns outlined in the previous paragraphs, it is 
extremely important to comprehensively integrate the issues of whats, whens, whos, 
whys, and/or hows of disaster management tasks as much and as far in advance as 
possible. It is also important to explicitly clarify the roles, responsibilities, and 
information- and knowledge-sharing flows that will play significant roles in the dynamic 
conditions of the disaster recovery [Turoff, 2002]. Indeed, central to these critical issues 
is the dynamic allocation and responses of people, resources, and information and 
knowledge sharing according to the tasks and circumstances that evolve during the 
disaster recovery [Turoff, 2002].  
In summary, disasters are characterized by differing timeframes, geography, sizes, 
periodicity, circumstances, and magnitude, even within the same category of events. As 
disaster events evolve, several patterns can be identified; however, there are many 
“exception[s] to the norm” [Turoff, 2002, p. 29]. The handling of these unforeseen 
situations by disaster response teams is critical.  
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For this reason, the better disaster response teams are prepared to handle unexpected 
incidents, and the more flexibility they have to readapt their responses and to regroup 
themselves, the shorter will be the time required for the disaster response team to return 
their attention to the normally evolving set of disaster response operations.  
 
2.1.2 Open Problems in Disaster Management 
 
 The popular press and the disaster management literature have highlighted the 
lack of effective cooperation and coordinated action through collaboration and 
information and knowledge sharing, as evidenced by the lessons learned from the 
aftermath of natural disasters such as Hurricane Katrina in 2005 [Jenkins 2006; Smith 
and Dowell, 2000]. The absence of coordination is usually obvious among both EOC 
functional groups (human services, infrastructure, and public safety) and among city, 
county, state, and federal governments and non-profit organizations and businesses 
[Smith and Dowell, 2000]. Because of the evolving nature of disasters, cooperation and 
coordinated actions are required in order “to act effectively in disaster situations” 
[Kapucu, 2006, p. 208]. Indeed, researchers note that the lessons learned from the Gulf 
Coast disasters suggest that clear rules, policies, roles and responsibilities, as well as 
training and preparation programs, are essential for effective and efficient coordination 
among all of the disaster management stakeholders and shareholders involved [Sharman 
et al.,2006].  
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Adding to these critical issues and open problems in disaster management, there is 
another critical concern for EOCs around the United States: knowledge erosion at all 
levels of participating organizations. Because of the renewed interest in the disaster 
management field as a result of recent disasters around the globe, public and private 
organizations are engaging in a wide range of activities related to disaster management. 
On the one hand, public organizations are attempting to strengthen their emergency 
management capabilities by hiring experienced personnel from other local, county, state, 
or federal emergency management departments. On the other hand, private organizations 
are rushing to ride the disaster management wave in search of profitable opportunities; 
therefore, these organizations are also hiring disaster management experts from the public 
sector. In addition to these circumstances, because of the dynamic and ever-changing 
pace of the disaster management industry, experts in this field are seizing opportunities 
for professional growth and are moving from one organization to another. Furthermore, a 
considerable percentage of the United States civil servant workforce has been eligible for 
retirement since 2001 [Kull, 2005], adding to the rapidly shrinking labor force and 
increased workloads. 
At the core of the abovementioned critical issues and open problems is a lack of 
robust data-, information- and knowledge-communication channels and ICT systems that 
could support effective coordination and collaboration among disaster management 
agencies [Choi and Browner, 2006].  
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People, processes, and technology play crucial roles in creating effective inter- and intra-
organizational communication, which in turn translates into effective and efficient data-, 
information- and knowledge sharing that “facilitates collective action in emergencies” 
during dynamic disaster environments [Kapucu, 2006, p. 208].  Lastly, research studies 
have demonstrated the importance of the “appropriate design of a socio-technical system” 
based on data, information, and knowledge sharing through information technology to 
achieve the appropriate level of coordinated response according to the ever-changing 
conditions of the disaster event [Confort et al.; 2004, p. 62].  
 
 
“Assessing, developing, attaining, and sustaining needed emergency 
preparedness, response, and recovery capabilities is a difficult task that requires 
sustained leadership, the coordinated efforts of many stakeholders from a variety 
of first responder disciplines, levels of government, and nongovernmental 
entities” p. 15-16 
 
GAO-06-467T, EMERGENCY PREPAREDNESS AND RESPONSE, Some 
Issues and Challenges Associated with Major Emergency Incidents: 
Statement of William O. Jenkins, Jr., Director Homeland Security and 
Justice Issues 
 
 
2.2 Uncertainty of Disaster Management Tasks  
 As disaster events evolve, EOC functional groups and actors address a wide 
variety of tasks. Most of the time, these tasks have been anticipated and well documented 
in schedules, planning guidelines, and standard operating procedures, and they have been 
rehearsed during training and disaster simulation events.  
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However, when unexpected events arise during a disaster event, there is a great deal of 
uncertainty regarding how to approach the tasks at hand because these tasks present 
themselves as dynamic and novel undertakings.  
 Most researchers agree that a task is defined as the unit of analysis that is unique 
and perfectly identifiable for any job [Kim and Dagobert, 2005; Larsen, 2003]. Similarly, 
every task possesses a set of characteristics that play significant roles in determining the 
outcomes of the task. According to Kim and Dagobert (2005), these characteristics can be 
classified as intrinsic and extrinsic characteristics; that is, the characteristics of the task 
performer and the relationship between the task and performer. Other researchers classify 
task characteristics as task autonomy, task feedback, task identity, task significance, task 
difficulty, task variability, task uncertainty, task orientation, and task domain [Piccolo 
and Jason, 2006; Becerra-Fernandez and Sabherwal, 2001]. 
In fact, given the unstable and changing environmental conditions surrounding a 
disaster event, the characteristics of the response activities involved in the task can also 
be classified as static and dynamic. Static task characteristics are defined as those that are 
intrinsic to the task itself and that are related to the characteristics of task complexity, 
variety, and interdependence. The dynamic characteristics of the disaster response task 
incorporate the decision maker and the cognitive context in which the decision-making 
process occurs. The dynamic characteristics of the task include novelty (newness and 
nonroutineness), task unanalyzability (difficulty, equivocality, and the amount of task 
information), and task significance (urgency and impact); all of these are relative to the 
person faced with completing the task.  
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The concept of task uncertainty during a disaster management event is defined as 
“the difference between the amount of information [and knowledge] required to perform 
the task and the amount of information already possessed” [Galbraith, 1973, p. 36-37 in 
Larsen, 2003, p. 188] and “the absence of information” [Daft and Lengel, 1986, p. 556] 
required to perform a task. Task uncertainty has a direct relationship with the available 
information and knowledge; “as information [and knowledge] increases, uncertainty 
decreases” [Daft and Lengel, 1986, p. 556]. Indeed, for the purposes of this research, task 
uncertainty is defined as the result of the aggregation of task nonroutineness and task 
novelty.  
Task nonroutineness often is described as “the extent to which a [task] involves 
performing a number of different [activities] and frequently encountering exceptional 
circumstances requiring flexibility” [Fields, D.L., 2002, p. 100; Dean and Snell, 1991]. 
Task newness describes frequent encounters with “unexpected and novel events that 
occur in performing a task” [Daft and Macintosh, 1981 in Karimi, Somers, and Gupta, 
2004, p. 177].  
 Both task nonroutineness and task newness have direct relationships with task 
uncertainty; as task nonroutineness and newness increase, so does task uncertainty, 
making this type of task difficult to predict [Goodhue, 1995; Van de Ven and Delbecq, 
1974] 
 Task unanalyzability denotes “the extent to which workers can follow 
unambiguous processes to solve task-related problems: that is, the degree to which the 
task is structured” [Dunegan, Duchon, and Uhlbien, 1992 in Larsen, 2003, p. 185].  
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Furthermore, task unanalyzability is viewed as the opposite of a known cause-and-effect 
relationship between task requirements and the ability to complete tasks on time. As a 
result, “task unanalyzability represents the degree to which the task is unstructured and 
the information required to perform the task is equivocal thus leading to conflicting 
interpretations” [Daft and Lengel, 1986; Daft and Macintosh, 1981; Dunegan, Duchon, 
and Uhlbien, 1992].  In other words, task unanalyzability can be interpreted as the 
circumstances surrounding an unstructured task that make it difficult and challenging to 
determine a clear course of action. According to these definitions, task unanalyzability 
can also be seen as the result of task difficulty and information equivocality.  
Task difficulty refers to impediments “in seeing into the task and in analyzing it in 
terms of alternative courses of action, costs, benefits, and outcomes” [Daft and 
Macintosh, 1981, p. 209]. In fact, task difficulty relates to “the way individuals respond 
to problems that arise” [Larsen, 2003; Van de Ven and Delbecq, 1974 in Karimi, Somers, 
and Gupta, 2004, p. 177], and it is directly associated with “the analyzability and 
predictability of work [and tasks] undertaken by an organization unit” [Van de Ven and 
Ferry, 1980 in Karimi, Somers, and Gupta, 2004, p. 177].  
 Another important concept in defining task unanalyzability is information 
equivocality, which refers to “the multiplicity of meaning conveyed by information about 
organizational activities” [Daft and Macintosh, 1981, p. 211]. In addition, information 
equivocality often “lends itself to different and perhaps conflicting interpretations about 
the work [and task] context” [Daft and Macintosh, 1981, p. 211].  
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As a result, it is evident that when task unanalyzability arises, task uncertainty, as well as 
task difficulty and information equivocality, increase “in terms of alternative courses of 
action, costs, benefits, and outcomes” [Daft and Macintosh, 1981, p. 209]. Tables 3, 4, 5, 
and 6 summarize previous research studies related to task novelty and task 
unanalyzability and their respective dimensions. 
Lastly, other major concept in task uncertainty is the relevance of the significance 
of the task at hand, which is defined by the aggregation of task urgency and impact. The 
concept of task significance is primarily defined as “the degree to which the job [and its 
tasks have … ] a substantial impact on the lives of other people, whether those people are 
in the immediate organization or in the world at large” [Hackman and Oldham1980, p. 79 
in Larsen, 2003, p. 190].   
 Similarly, task urgency and impact deal with the same issues as task significance, 
but there is an additional component measured in terms of economic consequences. 
Whereas task urgency focuses on the immediate priorities and timeframe in which a task 
needs to be performed, task impact refers to the analysis and assessment of potential 
repercussions in order to prioritize tasks.  
Table 7 summarizes the literature review references used to conceptualize uncertain 
dynamic disaster management tasks and its respective constructs and dimensions. 
In summary, because of the ever-changing nature of disaster events, it is 
important for EOC personnel, EOC functional groups and stakeholders to have a deep 
understanding of uncertain and dynamic disaster management tasks, particularly when 
these tasks are unplanned and unexpected.  
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The uncertain attributes of tasks, such as task novelty, task unanalyzability, and task 
significance, play important roles in the overall scheme of EOC task performance during 
a disaster event. In addition, given the unstable conditions of a disaster event and the 
uncertain task characteristics, the skillful use of knowledge and comprehensive training 
become critical.  Effective cooperation, collaboration, and coordinated action through 
information- and knowledge sharing are extremely important to make decisions that 
result in a minimum impact to human life and minimum economic consequences. 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
Construct:  
  Task Novelty 
 
Dimension:  
  Task Newness 
 
Task Novelty captures the 
newness (unexpected and 
novel events that occur in 
performing the task)” 
[Fields, 2002; Dean and 
Snell, 1991; Daft and 
Macintosh, 1981 in 
Becerra-Fenandez et al., 
2008, pg. 2, ISCRAM 
2008 Paper] 
Daft and 
Macintosh, 
1981, p. 208 
Task Variety 
 
“the frequency of 
unexpected and novel 
events” 
Amount and equivocality of information 
processing is related to the variety and 
analyzability of work-unit activities 
 
The amount of information processing 
increased with task variety and 
analyzability 
 
 
Van de Ven 
and Delbecq, 
1974 
Task Variability “The number of 
exceptional cases 
encountered in the work 
requiring different 
methods or procedures 
for doing the work” 
Task variability and difficulty have a 
direct impact on three basic work units 
structural modes within a complex 
organization: systematized, service, and 
group 
Table 3. Literature Review, Previous Research Studies Related to Task Novelty and its Task Newness Dimension 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
 
 
Blili, 
Raymond, and 
Rivard, 1998 
 
Information 
and 
Management 
Task Uncertainty: Task 
Complexity and Task 
Volatility 
“Task uncertainty is the 
degree to which work to 
be 
performed is difficult to 
understand and 
complex" p. 139. 
 
Along with two 
dimensions: “ task 
complexity 
(interdependence, 
autonomy, variety, 
structurability, 
intelligibility) and [ … 
task] volatility (rate of 
change, predictability, 
exceptions, 
controllability)” p. 139 
“[end-user computing ] competence and 
success are determined by task complexity 
and the perceived importance users 
attribute to [end-user computing ]” p. 137 
 
“Task uncertainty is an important factor 
affecting user behavior and as a vector of 
attitudes and perceptions.” p. 147  
 
“The impact of task uncertainty 
demonstrates the importance of 
considering this variable in the process 
of allocating information processing 
resources: those users who have the most 
uncertain tasks should have access to 
better resources because they have more 
important information needs” p. 147 
 
 
Hopp, Iravani, 
and Yuen, 
2007  
 
Management 
Science 
Task Variability 
Task Completion 
“Task variability 
degrades system 
performance in 
Nondiscretionary Task 
Completion Systems” p. 
71 
“Task variability can be beneficial [in 
Discretionary Task Completion Systems]. 
This is because discretion allows the 
server to take advantage of the difference 
in task types to increase flexibility” p. 76  
 
Table 3 (continued …) 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
 Gelderman, 
2002 
 
Information 
and 
Management 
Task difficulty  
Task variability 
“Task variability: the 
number of exceptions 
encountered 
in the characteristics of 
the work” p. 595 
 
“Task difficulty: the 
analyzability and 
predictability 
of the work in an 
organization unit” p. 
595 
“Task difficulty does not lead 
to problems, as long as the support does 
not require that cause–effect relations are 
understood but task variability leads to 
numerous exceptions when data are 
missing or not provided timely enough” p. 
593 
 Tatikonda and 
Rosenthal, 
2000 
 
IEEE 
TRANSACTI
ONS ON 
ENGINEERIN
G 
MANAGEME
NT 
 
Technology novelty 
Project complexity 
Task uncertainty  
Project execution 
outcomes 
“Task uncertainty is “the 
difference 
between the amount of 
information required to 
perform the 
task and the amount of 
information already 
possessed by the 
organization” 
[Organization Design. 
Reading, MA: Addison-
Wesley, 1977, p. 36]” p. 
75 
“Projects with high levels of technology 
novelty or project complexity are not 
associated with overall project failure, but 
are associated with specific project 
outcome elements. Technology novelty is 
strongly associated with poor unit-cost 
and 
time-to-market results, and project 
complexity is strongly associated 
with poor unit-cost outcomes” p. 74 
 
Table 3 (continued …) 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
 Chang, Chang, 
and Paper, 
2003 
 
Information 
and 
Management 
Task uncertainty: 
Task variability 
Task analyzability 
“Task uncertainty can be
defined as the difference 
between the amount of 
information needed to 
complete a task and the 
amount of information 
already possessed” p. 
692 
 
“Perrow [ … ] proposes 
two basic dimensions of 
task uncertainty: 
variability 
and analyzability” p. 
692 
 
“Task variability affects 
the amount of 
information required to 
handle unexpected 
events and task 
analyzability affects the 
form of information 
necessary to resolve 
ambiguities” p. 692-693 
“Broad-scope information (external 
environment or future-oriented 
information) promotes user satisfaction in 
high task variability situations, and […] in 
a highly decentralized organization, 
broad-scope, timely, and aggregated 
information will also facilitate user 
satisfaction” p. 691 
 
Table 3 (continued …) 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
Construct:  
  Task Novelty 
 
Dimension: 
  Task Non-Routineness 
 
Exceptional 
circumstances requiring 
flexibility of the task” 
[Fields, 2002; Dean and 
Snell, 1991; Daft and 
Macintosh, 1981 in 
Becerra-Fenandez et al., 
2008, pg. 2, ISCRAM 
2008 Paper] 
Goodhue, 
1995, p. 1833 
Task variety, difficult, or 
non-routine task 
Great variety of issues 
or nonroutine, ad hoc 
situations will need to 
get new types of data 
from information 
systems, and analyze it 
in new ways 
Task characteristics affect user evaluation 
of task technology fit. 
 Lillrank, 2003, 
p. 144 
Nonroutine process A nonroutine process is 
designed to address non-
predictable, surprising 
and unfamiliar events 
through inquiry and 
learning systems, and 
capacity for problem 
solving 
 
Nonroutine processes 
and systems are found in 
contexts that are 
Nonroutine processes and activities are 
directly related to unknown inputs and 
target conditions 
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continuously shifting 
and where organizations 
must deal with 
exceptions, high task 
variety, and 
unanticipated issues. 
Table 4. Literature Review, Previous Research Studies Related to Task Novelty and its Task Non-Routineness Dimension 
Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
 Rowan, 
Raudenbush, 
and Cheong, 
1993 
 
Educational 
Administration 
Quarterly 
Non-Routine Task “Variability in inputs 
and task demands is 
seen as creating 
technical uncertainty 
and adding to the 
complexity of work. As 
a result, variability 
contributes to the 
development of non-
routine tasks” p. 482  
“Perceived variability […] affects the 
extent to which [… an activity] becomes a 
non-routine task” p. 496 
 Waller, 1999 
 
Academy of 
Management 
Journal  
Information collection and 
transfer 
Task prioritization 
Task distribution 
Nonroutine events 
“information collection 
and transfer, task 
prioritization, and task 
distribution as pivotal in 
group’s adaptation to 
nonroutine vents” p. 127 
 
“the amount of time taken to engage in 
adaptive responses after nonroutine events 
had a negative association with” 
performance, p. 127 
 
“the frequency of information collection 
activities had a positive association with 
performance” p. 127 
 
Table 4 (continued …) 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
Construct:  
  Task Unanalyzability 
Dimension: 
  Task Difficulty 
 
Task Unanalyzability 
represents the degree to 
which the task is 
unstructured and the 
information required to 
perform the task is 
equivocal thus leading to 
conflicting 
interpretations” [Daft and 
Lengel, 1986; Daft and 
Macintosh, 1981; 
Dunegan, Duchon, and 
Uhlbien, 1992 in Becerra-
Fenandez et al., 2008, pg. 
2, ISCRAM 2008 Paper] 
 
Task difficulty relates to 
“the way individuals 
respond to problems that 
arise” [Larsen, 2003; Van 
de Ven and Delbecq, 
1974  in Karimi, Somers, 
Daft and 
Macintosh, 
1981, p. 208-
211 
Task analyzability Task analyzability […] 
concerns how 
individuals respond to 
problems that arise. […] 
Participants may have to 
spend time thinking 
about what to do, and 
they may actively search 
for solutions beyond 
normal procedures 
 
Information equivocality 
is defined as the 
multiplicity of meaning 
conveyed by 
information about 
organizational activities 
Amount and equivocality of information 
processing is related to the variety and 
analyzability of work-unit activities 
 
The amount of information processing 
increased with task variety and 
analyzability 
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and Gupta, 2004, p. 177] 
and it is directly 
associated with “the 
analyzability and 
predictability of work 
[and tasks] undertaken by 
an organization unit” 
[Van de Ven and Ferry, 
1980 in Karimi, Somers, 
and Gupta, 2004, p. 177] 
Table 5. Literature Review, Previous Research Studies Related to Task Unanalyzability and its Task Difficulty Dimension 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
 Van de Ven 
and Delbecq, 
1974, p. 183 
Task Difficulty Task Difficulty refers to 
the analyzability of the 
work itself and the 
extent to which there is 
a known procedure that 
specifies the sequence of 
steps to be followed in 
performing the task. 
Task variability and difficulty have a 
direct impact on three basic work units 
structural modes within a complex 
organization: systematized, service, and 
group 
 Daft and 
Macintosh, 
1981  
 
Administrative 
Science 
Quarterly 
Amount and equivocality 
of information processing  
 
Variety and analyzability 
of work-unit activities. 
“Task elements are 
conceptualized as 
stimuli that vary 
systematically across 
work settings and trans- 
late into more or less 
uncertainty for 
participants” p. 208 
 
“When work processes 
are not analyzable, 
participants experience 
what might be called 
"response" uncertainty. 
Un- certainty arises 
from difficulty in seeing 
into the task and in 
analyzing it in terms of 
alternative courses of 
“Amount of information processing in- 
creased with both task variety and 
analyzability; the re- ported use of 
equivocal information decreased with task 
analyzability. The findings suggest a 
modification of the previously reported 
positive relationship between task un- 
certainty and amount of information 
processing” p. 207 
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action, costs, benefits, 
and outcomes.” p. 209 
 
Table 5 (continued …) 
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 Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
 Edmondson, 
Roberto, and 
Watkins, 2003 
 
Leadership 
Quarterly 
 
Unstructured task “Senior teams 
face unstructured task 
streams—a continual 
flow of varying and 
overlapping situations. 
In 
these streams, some 
situations may be 
familiar and routine, 
while others demand 
substantial 
investments in problem 
definition or creation of 
new knowledge” p. 302 
“the construct of unstructured task streams 
and the resulting situation-specific 
asymmetries they create suggest that 
group-level variables can only provide a 
limited 
explanation of variation in TMT [Top 
Management Team] effectiveness” p. 316 
 Dunegan, 
Duchon, and 
Uhl-Bien, 
1992 
 
Journal of 
Management 
Task Analyzability “Analyzability refers to 
the extent to which 
workers can follow 
unambiguous processes 
to solve tasks related 
problems: that is, the 
degree to which the task 
is structured” p. 62 
“The quality of leader-member exchange 
(LMX) and subordinate performance is 
moderated by perceptions of task 
analyzability and variety” p. 59 
 
Table 5 (continued …) 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
 Rice, 1992 
 
Organization 
Science 
Task Analyzability “Task analyzability 
refers to the way that 
individuals are able to 
respond to problems that 
arise in the process of 
task completion. 
Analyzable tasks are 
those for which 
predetermined responses 
to potential problems, 
and well-known 
procedures, are available 
and useful, because out- 
comes are well 
understood” p. 478 
 
“Unanalyzable tasks 
require individuals to 
think about, create, or 
find satisfactory 
solutions to problems 
outside of the domain of 
facts, rules, or 
procedures. Individuals 
working in unanalyzable 
task environments 
cannot rely on more 
“Results provide mixed support for the 
general hypothesis that task analyzability 
influences the relationship between media 
usage and performance components” p. 
493 
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informa- tion, 
procedures, or 
predictability of the 
outcome to guide their 
actions. Simon (1965) 
argues that 
nonprogrammed 
decisions are solved on 
the basis of judgment, 
intuition, creativity, 
rules of thumb, and 
socialization of 
employees” p. 479  
 
“The low predictability 
of the task will make it 
difficult to identify the 
kinds of information 
needed and the utility of 
that information for the 
task (Daft and 
Macintosh 1981)” p. 
479 
 
Table 5 (continued …) 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
 Lim and 
Benbasat, 
2000  
 
MIS Quarterly 
Task Analyzability “An analyzable task is 
one in which 
‘predetermined response 
to potential problems, 
and well-known 
procedures, are available 
and useful’ (Rice, 1992, 
p. 478)” p. 451  
“For analyzable tasks, text-based 
representation and multimedia 
representation are equally effective in 
reducing perceived equivocality levels. 
For less-analyzable tasks, only multimedia 
representation was instrumental in 
reducing perceived equivocality levels” p. 
449 
 
 Haerem and 
Rau, 2007 
 
Journal of 
Applied 
Psychology  
Task Analyzability Analyzability is defined 
“as the nature of the 
search process that is 
undertaken when 
exceptions (i.e., 
unfamiliar stimuli 
encountered during a 
task) occur. The search 
process depends on 
the degree to which the 
task is previously 
learned or programmed” 
p. 1321 
“experts and novices pay attention to 
different aspects of a task and that this 
affects both their perceptions of task 
complexity (i.e., task analyzability and 
variability) and their performance on the 
task” p. 1320 
 
Table 5 (continued …) 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
 Ito and 
Peterson, 1986 
 
Academy of 
Management 
Journal 
Task Difficulty “The present study 
focuses on the 
analyzability component 
of task uncertainty, 
which we labeled task 
difficulty. Task 
difficulty refers to 
knowledge of cause-
effect relationships (Van 
de Ven & Delbecq, 
1974)” p. 139 
 
“The more difficult the 
tasks, the greater the 
vesting of cause-effect 
knowledge in 
subordinates, hence the 
greater their potential 
contributions to decision 
making” 
“The greater the degree of task difficulty, 
the greater the amount of boundary-
spanning activity by unit members and the 
level of participation in decision making 
by unit members, and the greater the 
degree of autonomy of unit members” p. 
141-142 
 Gelderman, 
2002 
 
Information 
and 
Management 
Task Difficulty “Task difficulty: the 
analyzability and 
predictability 
of the work in an 
organization unit” p. 
595 
“The effect of both dimensions of task 
structure on this ability differs: task 
difficulty does not lead to problems, as 
long as the support does not require that 
cause–effect relations are understood but 
task variability leads to numerous 
exceptions when data are missing or not 
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provided timely enough. If more features 
are build into the system, this situation 
tends to get worse” p. 593 
 
Table 5 (continued …) 
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Construct Author(s) Authors(s) 
Construct/Variable 
Name 
Author(s) Definition Author(s)  
Findings/Relationships 
     
Construct: 
  Task Unanalyzability 
 
Dimension: 
  Amount of Task    
  Information 
Daft and 
Lengel, 1986, 
p. 559 
Amount of Task 
Information 
With respect to 
uncertainty, structural 
design can facilitate the 
amount of information 
needed for management 
coordination and 
control. […] and 
achieve desired task 
performance 
The amount of task information is 
associated with task uncertainty 
 Daft and 
Macintosh, 
1981, p.210 
 
Administrative 
Science 
Quarterly 
Amount of Information 
Processing 
“The amount of 
information processing 
is thus defined as the 
volume or quantity of 
data about 
organizational activities 
that is gathered and 
interpreted by 
organization 
participants” p. 210 
 
“The operational 
definition of information 
amount is problematic 
because information 
does not have tangible 
properties. Since 
information effects a 
Amount and equivocality of information 
processing is related to the variety and 
analyzability of work-unit activities 
 
The amount of information processing 
increased with task variety and 
analyzability 
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change in a person's 
understanding, the 
amount of information 
conveyed is the amount 
of change in 
understanding, which is 
extremely difficult to 
identify and measure” 
´p. 210 
Table 6. Literature Review, Previous Research Studies Related to Task Unanalyzability and its Amount of Task Information 
Dimension 
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Construct/Dimensions Author(s) Definition 
  
Task “A task is a set of actions performed by a worker who 
transforms inputs into outputs through the use of tools, 
equipment, or work aids” [Medsker and Campion, 2001 in 
Salvendy, 2001, p. 869] 
 
“Smallest identifiable and essential piece of a job that 
serves as a unit of work, and as a means of differentiating 
between the various components of a project. Often used as 
an alternative term for activity.” 
[http://www.businessdictionary.com/definition/task.html] 
 
[Goodhue, 1995], [Kim and Soergel, 2006] 
 
  
Construct:  
Task Uncertainty 
 
Measurements: 
- Complexity 
- Variety 
- Interdependence 
 
Research Instruments: 
 
Fields, D.L. (2002), 
Dean, J. W. and Scott. 
A. Snell (1991), Snell, 
S.A. and James W. 
Dean, Jr. (1994) 
 
“Single measure of [task] uncertainty” 
[Fields, D.L., 2002, p. 100; Dean and Snell, 1991] 
 
It is the results of the aggregation of task complexity, 
variety, and interdependence [Dean and Snell, 1991, Snell 
and Dean, 1994] 
 
“The difference between the amount of information [and 
knowledge] required to perform the task and the amount of 
information already possessed by the organization” 
[Galbraith, 1973, p. 36-37 in Larsen, 2003, p. 188] 
 
The relevance of task uncertainty during a disaster 
management response event and/or disaster management 
short-term recovery depends on assessing the attributes and 
characteristics surrounding that particular task, which will 
permit appropriate decisions and actions. Once this 
assessment is performed through knowledge-sharing 
processes, mechanisms, and activities, it provides clear 
answers to the four primary initial damage assessment 
questions:      
- What happened? 
- Where did it happen? 
- What are the immediate response needs of the 
community? 
- What is the initial estimate of damage?  
[Miami Dade County, Florida. EOC Damage Assessment, 
ERF C, 2005, p. 5] 
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Table 7. Literature Review References, Uncertain Dynamic Disaster Management Tasks 
 51 
 
 
Construct/Dimensions Author(s) Definition 
  
Task Complexity “The extent a [task] involves mental processes such as 
problem solving, applying discretion, and using technical 
knowledge” [Fields, D.L., 2002, p. 100; Dean and Snell, 
1991] 
Task Variety “The extent to which a [task] involves performing a 
number of different tasks [or activities] and frequently 
encountering exceptional circumstances requiring 
flexibility”  
[Fields, D.L., 2002, p. 100; Dean and Snell, 1991] 
 
“The frequency of unexpected and novel events that occur 
in performing a task” [Daft and Macintosh, 1981 in Karimi, 
Somers, and Gupta, 2004, p. 177] 
 
Low variety = low uncertainty 
High variety = tasks difficult to predict 
[Goodhue, 1995] [Van de Ven and Delbecq, 1974] 
 
During a disaster management response event and/or 
disaster management short-term recovery, task variety is 
defined by the changing attributes and characteristics of the 
task at hand due to constantly changing conditions. The job 
of OEM/EOC organizations and actors is to approach task 
variety in the most effective and efficient way possible 
through knowledge sharing, which normalizes the task 
operations at hand and keeps the comprehensive disaster 
management plan on track. 
Task Interdependence “The extent to which people performing a [task] must rely 
on or collaborate with others to complete their work [, job, 
or task]” 
[Fields, D.L., 2002, p. 100; Dean and Snell, 1991] 
 
Interdependent tasks requite more data, information, and 
knowledge exchange [Andres and Zmud, 2002 in Karimi, 
Somers, and Gupta, 2004, p. 177] 
[Goodhue and Thompson, 1995] 
 
Uncertainty increases task interdependence [Daft and 
Macintosh, 1986 in Karimi, Somers, and Gupta, 2004, p. 
177] 
 
Task interdependence is defined under a disaster 
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management response event and/or disaster management 
short-term recovery as the extent to which OEM/EOC 
organizations and actors rely on each other in performing 
the task at hand. As the degree of task interdependence 
increases, so do the number of disaster management 
functional groups/people and the relevance of effective and 
efficient knowledge-sharing processes, mechanisms, and 
activities. 
 
Table 7 (continued …) 
Construct/Dimensions Author(s) Definition 
  
Construct:  
  Task Novelty 
 
Dimension:  
  Task 
Nonroutineness 
 
 
 
 
It is the results of the aggregation of task variety and task 
difficulty [Daft and Macintosh, 1981 in Karimi, Somers, 
and Gupta, 2004, p. 177]  
 
[Goodhue and Thompson, 1995], [Goodhue, 1995] 
 
In the context of a disaster management response event 
and/or disaster management short-term recovery, task 
nonroutineness refers to the attributes and characteristics of 
the task at hand that deviate from the norm. Given these 
particular task attributes and characteristics, OEM/EOC 
organizations and actors must take the necessary steps to 
deal with the task and minimize its divergence. Such a 
nonroutine task must be approached, as much as possible, 
according to the OEM/EOC comprehensive disaster 
management plan, functional plans, and SOPs. 
  
Construct:  
  Task Analyzability 
 
“The extent to which workers can follow unambiguous 
processes to solve task-related problems: that is, the degree 
to which the task is structured” [Dunegan, Duchon, and 
Uhlbien, 1992 in Larsen, 2003, p. 185]. 
 
This particular construct can be analyzed from two 
different perspectives, namely Information Processing 
Theory and Organizational Theory.  
 
Some research also relates this construct to 
task/information ambiguity (lack of clear rules to make a 
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decision) and incorporates this concept into task 
uncertainty and variety 
Lack of Task 
Analyzability 
[Goodhue and Thompson, 1995], [Goodhue, 1995], [Van 
de Ven and Delbecq, 1974] 
 
Table 7 (continued …) 
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Construct/Dimensions Author(s) Definition 
  
Construct:  
  Task 
Unanalyzability  
 
Dimension: 
  Task Equivocality/ 
  Information 
  Processing 
 
Measurements: 
- Amount of 
Information 
- Information 
Equivocality/ 
Ambiguity 
 
 
 
 
“Information equivocality is defined as the multiplicity of 
meaning conveyed by information about organizational 
activities” [Daft and Macintosh, 1981, p. 211] 
 
“Information [knowledge] that lends itself to different and 
perhaps conflicting interpretations about the work context 
is considered equivocal information” [Daft and Macintosh, 
1981, p. 211] 
 
[Goodhue and Thompson, 1995] 
Construct:  
  Task 
Unanalyzability  
 
Dimension:  
  Amount of  
  Information  
 
  Information 
  Equivocality 
 
 
 
 
[Daft and Macintosh, 1981], [Linden, 1997], [Daft and 
Lengel, 1986] 
Construct:  
  Task 
Unanalyzability  
 
Dimension:  
  Task Difficulty 
 
 
 
 
“The way individuals respond to problems that arise and 
refers to the degree to which a decision maker lacks a 
formal, well-defined search procedure to solve a given 
problem” [Larsen, 2003; Van de Ven and Delbecq, 1974 in 
Karimi, Somers, and Gupta, 2004, p. 177]   
 
Task difficulty presents itself during a disaster management 
response event and/or disaster management short-term 
recovery when constantly changing circumstances offer the 
OEM/EOC organizations and actors several courses of 
action. 
 
Table 7 (continued …) 
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Construct/Dimensions Author(s) Definition 
  
Construct:  
  Task 
Unanalyzability  
 
Dimension:  
  Lack of Information 
 
 
 
 
 
“Uncertainty has come to mean the absence of 
information” [Daft and Lengel, 1986, p. 556] 
 
“The difference between the amount of information 
required to perform the task and the amount of information 
already possessed by the organization” [Galbraith, 1977 in 
Daft and Lengel, 1986, p. 556] 
 
Construct:  
  Task Significance 
Dimensions:  
  Task 
Urgency/Impact    
   (Task Demands) 
 
“The degree to which the job has a substantial impact on 
the lives of other people, whether those people are in the 
immediate organization or in the world at large” [Hackman 
and Oldham1980, p. 79 in Larsen, 2003, p. 190] 
 
[Kim and Soergel, 2006] 
 
Task significance under a disaster management response 
event and/or disaster management short term recovery is 
proportionally related to  
 
- Preserve human and animal lives, 
- Give giving immediate relief and support to people 
affected [Queensland Disaster Management 
Planning Guidelines, 2005 for Local Government],  
- Minimize the disaster effects, and 
- Minimize economic impact   
 
 
 
Table 7 (continued …) 
 
In summary, because of the dynamic nature of disaster events, it is important for 
EOC functional groups and stakeholders to have a deep understanding of the uncertain 
and dynamic task characteristics involved in disaster response activities. The uncertain 
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and dynamic attributes of tasks, such as task novelty, task unanalyzability, and task 
significance, play important roles in the overall performance of the disaster response.  
In addition, given the unstable conditions of disaster events and the uncertain task 
characteristics, the skillful use of knowledge and comprehensive training regarding issues 
of what, when, why, and how become critical.  
 
Construct/Dimensions Author(s) Definition 
  
Construct:  
  Task Performance 
Dimension: 
  Task Effectiveness 
 
 
 
“Refers to the extent to which the disaster task 
requirements were met.  It represents the extent to which 
the task outcome was satisfactory and how well the task 
was executed without disrupting other tasks according to 
the perception of the OEM/EOC actors” [Gudi, Becerra-
Fernández, and Xia, 2007] 
Construct:  
  Task Performance 
Dimension: 
  Task Efficiency 
 
 
 
“Refers to the extent to which the task was completed in 
the required time frame and within the allocated budget and 
resources. The efficiency will depend on whether the task 
was completed on time using the available resources” 
[Gudi, Becerra-Fernández, and Xia, 2007] 
 
Table 8. Literature Review References, Task Performance  
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2.3 Knowledge Management (KM) 
“KM needs to be applied to the development of Emergency Response Systems. 
Lessons learned from each disaster and exercise need to be captured and 
disseminated to those responsible for creating formal or ad hoc emergency 
response systems” P. 206 
 
Murphy and Jennex, 2006 
 
 
Knowledge is defined as “the set of justified beliefs that enhance an entity’s 
capability for effective action” [Alavi and Leidner, 2001, p. 109; Nonaka, 1994]. 
Knowledge is also defined as “the whole set of insights, experiences, and procedures that 
are considered correct and true and that therefore guide the thoughts, behaviors, and 
communications of people” [Van der Spek and Spijkervet in Beckman, 1999, pg. 1-3]. 
Furthermore, knowledge can be approached from several dimensions such as “storage 
media, accessibility, typology, and hierarchy” [Beckman, 1999, pg. 1-3].  
Knowledge is commonly classified into types such as know-what (declarative 
knowledge), know-how (procedural knowledge), know-where, know-why, and care-why 
knowledge [Quinn cited in Beckman, 1999, pg. 1-4] as well as individual, group, and 
organizational knowledge [Becerra-Fernandez and Sabherwal, 2003] and subjective, 
objective, tacit and explicit knowledge [Polanyi, 1966].  
 Explicit knowledge refers to the knowledge that is captured and readily available 
in tangible forms such as books, documents, manuals, or through ICT systems.  
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Tacit knowledge is “by definition, uncaptured. People carry tacit knowledge around in 
their heads in the forms of insight, judgment, craftsmanship and creative talents – this 
knowledge can be expressed or represented in some way, but never fully captured” 
[Harris, 2003, pg. 3].  
According to a previous definition of knowledge, knowledge management is 
generally defined as “doing what is needed to get the most out of knowledge resources” 
[Becerra Fernandez, Gonzalez, and Sabherwal, 2004, p. 3]. Additionally, knowledge 
management is approached as a business process for managing intellectual assets and as a 
discipline that promotes an integrated approach to the creation, capture, organization, 
access and use of the enterprise’s knowledge and information assets [Harris, 2003]. 
Similarly, knowledge management is described as a “conscious strategy of getting the 
right knowledge to the right people at the right time and helping people share and put 
information into action in ways that strive to improve organizational performance” 
[O’Dell and Jackson, 1998, p. 4]. Furthermore, most knowledge management definitions 
incorporate at least one of the following distinctive concepts: business processes, 
information communication technologies, knowledge repositories and human behaviors 
[Eschenfelder et al, 1998]. Table 9 summarizes some of the knowledge management 
studies that are most relevant to this research.  
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Author(s) Author(s)  
Findings/Relationships 
  
Becerra Fernandez, 
Gonzalez, and 
Sabherwal, 2004, 
Knowledge management is defined as “performing the 
activities involved in discovering, capturing, sharing, and 
applying knowledge in terms of resources, documents, and 
people skills, so as to enhance, in a cost-effective fashion, 
the impact of knowledge on the unit’s goal achievement” [p. 
372] 
Beckman, 1999 
Knowledge  
 
Management, 
Handbook, 1st Edition 
Created a comprehensive map of knowledge management 
concepts, processes, technologies, organizational 
implications, management issues, and implementation 
challenges and problems. The importance of this study lies 
in the many different perspectives through which the field 
of knowledge management can be seen, analyzed and 
approached. 
Kakabadse, 
Kakabadse, and 
Kouzmin,  2003 
 
Journal of Knowledge 
Management 
Reviewed and summarized the latest knowledge 
management taxonomy model literature. The authors pay 
particular attention to the network and community of 
practice models that emphasize the importance of acquiring, 
sharing and transferring tacit knowledge. 
McElroy, 2000 
 
Journal of Knowledge 
Management 
 
 Investigated knowledge management as a key enabler of 
organizational learning within organizations. When these 
two areas come together, they can be an important factor 
associated with knowledge use, transfer, and reuse and 
ultimately, the creation of new knowledge. 
Alavi and Leinder, 
2001 
 
MIS Quarterly 
Provided a comprehensive knowledge management 
literature review identifying relevant research issues for the 
field of information communication technologies (ICT). 
Identifying the basic concepts of knowledge management as 
well as the potential role of ICT, this research paper 
concluded with a list of pressing research questions 
regarding knowledge creation, storage, retrieval, transfer, 
and application, as well as the use of ICT. 
Grover and 
Davenport, 2001 
 
Journal of 
Management 
Information Systems 
Focused on mapping several knowledge management 
research projects currently being undertaken. Furthermore, 
the authors summarized useful knowledge management 
concepts, paying particular attention to knowledge transfer, 
communities of practice and knowledge markets.  
 
Table 9. Literature Review, Knowledge Management 
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2.3.1 Knowledge Creation Theory 
 
The knowledge creation theory proposed by IIkujiro Nonaka supports paradigms 
that viewed knowledge creation as a “continuous dialogue between tacit and explicit 
knowledge” [Nonaka, 1994, pg. 14]. This theory departs from the assumption that 
knowledge creation begins and ends with the individual, and therefore, the key to this 
process is the interaction of individuals, organizations, and the environment. Nonaka’s 
four basic combinations of tacit and explicit knowledge are tacit to tacit, tacit to explicit, 
explicit to explicit, and explicit to tacit.  
For each combination, there is a suitable knowledge conversion process, namely 
socialization, externalization, combination, and internalization, respectively. Indeed, the 
ultimate goal of knowledge creation theory is to provide the appropriate conditions for 
the organization to “consistently create new knowledge, disseminate it widely throughout 
the organization, and quickly embody it in new technologies and products” [Nonaka, 
1991, pg. 96]. In this process, individuals ultimately play a key role in discovering, 
capturing, sharing, and applying tacit and explicit knowledge. The challenge lies in 
conducting these processes in the most effective and efficient way.   
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2.3.2 Knowledge-Based Theory of the Firm 
 
There are many theories of firms that try to “explain and predict [its] structure and 
behaviors” [Grant, 1996, p. 109]. However, a literature review of the field reveals that 
there is no single, comprehensive theory of the firm that encompasses all of the general 
and specific aspects related to the firm’s knowledge-sharing activities. Nevertheless, 
many researchers appear to agree that there is a set of common and most-representative 
theories of the firm that includes economic-, neoclassical-, organizational-, transaction 
cost-, behavior-, strategic management-, resource-, and knowledge-based theories. 
One of the most accepted definitions of knowledge-based theory is the “platform 
for a new view of the firm as a dynamic, evolving, quasi-autonomous system of 
knowledge production and application” [Truch, 2004 , p. 14]. In similar manner, the 
knowledge-based view of the firm “focuses upon knowledge as the most strategically 
important of the firm’s resources [and] knowledge is central to several quite distinct 
research traditions, notably organizational learning, the management of technology, and 
managerial cognition” [Grant, 1996, p. 110].  
Under these assumptions, the knowledge-based theory of the firm explains how 
knowledge creates value at the strategic, tactical, and operational levels of any 
organization.  Because of its particular attributes, such as transferability, capacity for 
aggregation, appropriability, specialization in acquisition, and production, knowledge 
becomes an important source of competitive and comparative advantage for the firm and 
individuals [Grant, 1996]. 
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2.3.3 Social Capital Theory Stepping-Stone for Knowledge Management and 
          Knowledge Sharing 
 
Social capital has been defined by Coleman [1990] as “people and organizations 
with some characteristics in common which form a social structure which allows them to 
act within that particular social structure”. Similarly, other authors expand this definition 
to include the “networks, norms, trust, and mutual understanding that bind together the 
members of human networks and communities, and enable participants to act together 
more effectively to pursue shared objectives” [Baron, Field, and Schuller, 2000; 
Fukuyama 1995; in Widén and Ginman 2004, p. 449] and “resources embedded in a 
social structure that are accessed and/or mobilized in purposive action” [Lin 2001, p.29].  
Furthermore, according to Hazleton and Kennan [2000], social capital can be approached 
from three different perspectives: structural, content, and relational. The structural 
perspective involves access to entities (people and organizations) and the availability, 
reference, and time of information and knowledge [Hazleton and Kennan, 2000] 
according to actors, activities, and resources in social environments [Choo, 1998].  
The content perspective relates to the communication functions of information-
exchange (people-knowledge-organization) problem identification through experience 
and expertise on the field, behavior regulation, and conflict management; such 
information exchange results in the development of social capital [Hazleton and Kennan, 
2000]. The relational perspective is mainly concerned with social capital expectations, 
obligations, trust, identification, and social system closure [Hazleton and Kennan, 2000].  
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Social capital strengthens knowledge management processes and activities 
through information and knowledge channels, social norms, identity, obligations and 
expectations, and moral infrastructure [Hoffman, Hoelscher, and Karma, 2005]. 
Similarly, knowledge creation is supported by the “development of collective intellectual 
capital by affecting the conditions necessary for exchange and combination to occur” 
[Hoffman, Hoelscher, and Karma, 2005, p. 98]. Knowledge sharing is encouraged by the 
connections among people and the connections of people with their environment, 
communities, and organizations [Putnam, 1995] with “high interdependence, frequent 
interaction, and closed structures” [Nahapiet and Ghoshai 1998, Nohria and Eccles 1992 
in Wasko and Faraj 2005, p. 38]. As a result, social capital provides the necessary 
attributes to enhance and strengthen knowledge management processes and activities 
“because it makes collective action more efficient” [Hoffman, Hoelscher, and Karma, 
2005, p. 98]. 
Furthermore, in recent years, researchers such as Nahapiet and Ghoshal [1998], Lesser 
[2000], Cohen and Prusak [2001], and Adler and Kwon [2002] have incorporated the 
social capital theory into their knowledge management research [Huysman and Wulf, 
2006]. Additionally, the research community has observed a substantial increase of 
knowledge management programs, processes, and activities in relation to casual and 
people-to-people knowledge management and sharing initiatives [Huysman and Wulf, 
2006].  
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Indeed, the relevance of social capital to the knowledge-sharing field lies in 
approaching the “knowledge sharing research questions of who shares knowledge and 
how is knowledge shared?, what knowledge is shared?, and why and when is knowledge 
shared?” [Huysman and Wulf, 2006, p. 44]. Tables 10, 11, and 12 summarize some of the 
literature on social capital theory that is most relevant to this research. 
 
Social Capital 
Theory: 
  Structural Capital 
Literature Review References 
  
Social Capital People and organizations with some characteristics in 
common that form a social structure that allows them to act 
within that particular social structure [Coleman, 1990] 
 
“networks, norms, trust, and mutual understanding that bind 
together the members of human networks and communities, 
and enable participants to act together more effectively to 
pursue shared objectives” [Baron, Field, and Schuller, 2000; 
Fukuyama 1995; in Widén and Ginman 2004, p. 449] 
Table 10. Literature Review, Social Capital Theory: Structural Capital Dimension 
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Social Capital 
Theory: 
  Structural Capital 
Literature Review References 
  
Dimensions of Social 
Capital:  
  Structure 
 
Access to entities (people and organizations) 
Availability, reference, and time 
Actors, activities, and resources 
[Hazleton and Kennan, 2000 in Widén and Ginman, 2004] 
 
Membership in informal and formal associations and 
networks [Woolcock and Narayan, 2000] 
 
[Hoffman, Hoelscher, and Karma, 2005], [Putnam,  1995], 
[Nahapiet and Ghoshai 1998], [Nohria and Eccles 1992] 
 
 
Social Capital :  
[Coleman, 1990], [Hazleton and Kennan, 2000], [Choo, 
1998] 
 
Social Capital and Social Networks: 
[Haythornthwaite 1996], [Van Wijk, Van den Bosch, and 
Volberda, 2003], [Burt, 1992], [Baron, Field, and Schuller, 
2000], [Fukuyama 1995], [Gabby and Leenders, 2001], 
[Hannemann, 2001] 
 
 
 
 
Social Capital and Knowledge Sharing 
[Nahapiet and Ghoshal, 1998], [Lesser, 2000], [Cohen and 
Prusak, 2001], [Adler and Kwon, 2002], [Huysman and 
Wulf, 2006] 
 
Table 10. (continued …) 
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Social Exchange 
Theory: 
  Identity 
Orientations 
Literature Review References 
  
Knowledge Sharing 
through Codifiability 
It “reflects the extent to which knowledge can be articulated 
or codified, even if the resulting codified knowledge might 
be difficult to impart to other individual” [Becerra-
Fernandez, González, and Sabherwal, 2004, p. 24] 
 
In the context of a disaster management response event 
and/or disaster management short-term recovery, 
codifiability refers to the extent to which OEM/EOC actors 
are able to explicitly share their knowledge through writing, 
documents, diagrams, pictures, and voice recordings. Such 
sharing usually occurs through information/knowledge 
communication/collaborative systems and documents (e.g., 
e-mail, e-Team, IAP, SitReps, EOC TV screens, and so on) 
Identity Orientation The concept of identity orientation rests on people’s social 
interactions and how “individuals define themselves in 
terms of their relationships to others and to social groups” 
[Markus and Kitayama, 1991, Triadis et al., 1988 in Brewer 
and Gardner, 1996, p. 83] 
Personal Relational identity orientation is defined by the individual 
when he or she sees himself or herself as a different and 
unique individual [Brewer and Gardner, 1996, and Flynn, 
2005] 
 
Self Concept : Personal 
Level of Analysis: Individual  
 
Personal identity orientation refers to the extent to which 
OEM/EOC actors perceive themselves as sole and 
distinctive entities to respond to the task at hand during a 
disaster management response event and/or disaster 
management short-term recovery. In this case, actors with 
personal identity orientations will tend to seek information 
and knowledge to perform the task at hand. 
 
Table 11. Literature Review, Social Exchange Theory: Identity Orientations Dimensions   
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Social Exchange 
Theory: 
  Identity 
Orientations 
Literature Review References 
  
Relational Personal identity orientation is defined by the individual 
when he or she sees himself or herself as part of 
interpersonal relationships and connections related to others 
[Brewer and Gardner, 1996, and Flynn, 2005] 
 
Self Concept : Relational 
Level of Analysis: Interpersonal 
 
Relational identity orientation refers to the extent to which 
OEM/EOC actors perceive themselves as people with 
personal relationships and connections during a disaster 
management response event and/or disaster management 
short-term recovery with the objective of better responding 
to the task at hand. 
Collective Collective identity orientation is defined by the individual 
when he or she sees himself or herself as part of a social 
group [Brewer and Gardner, 1996, and Flynn, 2005] 
 
Self Concept : Collective 
Level of Analysis: Group 
 
Collective identity orientation refers to the extent to which 
OEM/EOC actors perceive themselves as part of their own 
functional group and the OEM/EOC so that the entire team 
can better respond to the task at hand during a disaster 
management response event and/or disaster management 
short-term recovery. 
Table 11 (continued …) 
 69 
 
 
Social Capital 
Theory: 
Content / Cognitive 
Literature Review References 
  
Dimensions of Social 
Capital:  
  Content /Cognitive 
 
Communication functions 
Information exchange (people-knowledge-organization), 
problem identification, behavior regulation, and conflict 
management 
[Hazleton and Kennan, 2000 in Widén and Ginman, 2004] 
Expertise on the field Cognitive capital is developed through [Wasko and Faraj, 
2005] : 
Experience on the field 
The constant learning and knowledge (expertise) applied on 
the field 
Frequent interactions with others 
Similar contexts, information, skills, and organizational 
environment 
Experience on the 
field 
People’s experience and expertise increase the chances of 
individuals to engage in knowledge sharing activities 
[Constant et al. 1996, Wasko and Faraj, 2005 ] 
Table 12. Literature Review, Social Capital Theory: Content / Cognitive Dimension 
Dimensions 
 
 
2.4 The EOC as Knowledge-Based Organization 
 
The relevance of knowledge in today’s organizations cannot be overemphasized. 
Peter Drucker highlighted the importance of knowledge as becoming “a key economic 
resource and the dominant—and perhaps the only—source of competitive advantage” 
[cited in Norris et al. , 2003, p. VI]. In a similar fashion, knowledge is “a key success 
factor” [Bennet, 2004, p. 513], and therefore, organizations are looking to enhance their 
one sure source of lasting competitive advantage: knowledge [Nonaka, 1999].  
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Because of the importance of the characteristics, attributes, information, and 
knowledge of the EOC, it can be classified as a knowledge-based organization.  
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A knowledge-based organization uses knowledge on an everyday basis or when it is 
needed for customer interactions, stakeholder relationships, business insights, 
organizational memory, processes, products, services, and people. For knowledge-based 
organizations, knowledge is a vital resource [Lytras and Pouloudi, 2003] along with 
people, capital, physical assets and information technology systems. Like any of these 
resources, knowledge must be managed and used at the right times and places. However, 
knowledge per se does not provide organizations with lasting sustainable comparative 
and competitive advantages. “Knowledge, experience, and expertise must be formalized, 
distributed, shared, and applied” to become a key source of knowledge, customer value, 
organizational performance, and business profitability as well as a lasting comparative 
and competitive advantage. Like any other organizational resource, knowledge must be 
managed in order to contribute to the organization’s performance  
[Beckman, 1999, p. I-7]. 
The broader concept of knowledge management is defined as the systematic, 
explicit, and deliberate building, renewal, and application of knowledge to maximize an 
enterprise’s knowledge-related effectiveness and to maximize returns from its knowledge 
assets [Wiig, 1997]. For organizations to be as effective and efficient as possible, 
knowledge management (KM) must be supported by the processes of discovery, capture, 
sharing and application [Becerra, Gonzalez, and Sabherwal, 2004]. When these KM 
activities are performed properly, knowledge through aggregation gains appreciation, 
which ultimately enhances the performance of the organization.  
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Consequently, most organizations, particularly those that are knowledge-based 
like the EOC, are well aware of the self-reinforcing cycle of knowledge: the more it is 
used and shared, the more valuable it becomes [Clarke, 2001]. However, only when 
knowledge is created and leveraged through effective knowledge sharing can the overall 
performance of the organization benefit [Majchrzak, Cooper, and Neece, 2004].  
 
 
2.5 Knowledge Sharing 
“Communication and connectivity form the cornerstones of knowledge sharing 
and can be described as the enablement of flow of the bright knowledge to the 
right person at the right timeQ [26] that allow organizations and individuals to 
explore the inherent challenges that arise from the operational core of knowledge 
and to design and approach in concrete ways strategies for a response” p. 1074 
 
A business process context for Knowledge Management, Raghu and Vinze 
 
“the problem of information sharing is much more extensive than just sharing 
information about an impending attack—it extends from the early stages of 
research and development, to collecting data, preventing and detecting attacks, 
and responding to attacks” p. 9 
 
GAO-02-811T, June 7, 2002 NATIONAL PREPAREDNESS, Integrating 
New and Existing Technology and Information Sharing into an Effective 
Homeland Security Strategy: Statement of Randall A. Yim, Managing 
Director, National Preparedness 
 
 
 
Knowledge management in public organizations such as the EOC is relevant to 
their attempts to manage their intellectual assets and to promote an integrated approach to 
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the creation, capture, organization, access and use of the organization’s knowledge and 
information assets [Harris, 2003].  
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In fact, knowledge management processes are a “conscious strategy of getting the right 
knowledge to the right people at the right time and helping people share and put 
information into action in ways that strive to improve organizational performance” where 
knowledge-sharing processes and activities play a key role [O’dell and Jackson,  
1998, p. 4].  
 The concept of knowledge sharing is defined as “the process through which one 
unit (e.g., an individual, group, department, or division) is affected by the experience of 
another” [Argote et al., 2000, p. 3]. Similarly, knowledge sharing focuses on the set of 
activities and processes learned by individuals within a particular context and situation 
and applied in a different context and situation [Argote and Ingram, 2000]. Knowledge-
sharing processes and activities are an important part of new knowledge creation. In the 
same manner, knowledge-sharing facilitates and enhances the use and reuse of current 
knowledge.  
  Knowledge-sharing activities include knowledge transfer, exchange and 
distribution. Through traditional apprentice models, learning networks, best practices and 
lessons-learned programs, storytelling, interviews, training, after-action reviews, 
knowledge-exchange sites and facilities (e.g., e-shops, knowledge e-markets, share fairs, 
corridors, break rooms and brown bag seminars), socialization programs, cross-functional 
teams, social networks, and support communities, knowledge-sharing strategies, practices 
and activities are reinforced at all levels of the organization.  
In addition, strategies, practices and activities related to knowledge sharing 
require three very important components: people, processes and technology.  
 75 
 
In each of these three components, organizations are taking advantage of the most 
fundamental part of knowledge, namely people. Table 13 summarizes some of the 
knowledge-sharing literature most relevant to this research. 
 
Author(s) Author(s)  
Findings/Relationships 
  
Huysman and de Wit, 
2004 
 
Knowledge and 
Process Management 
Identified the differences between the first wave of 
knowledge management, which focused on knowledge 
acquisition, exchange and creation by knowledge workers, 
and the second wave of knowledge management, which 
defined knowledge management as an everyday activity 
conducted by networks and communities of people focusing 
on knowledge sharing. The key finding of this research 
paper is the importance of tacit knowledge sharing during 
daily interactions where emergent communities of practice 
play a significant role. 
Argote, Ingram, 
Levine and Moreland, 
2000 
 
Organizational 
Behavior and Human 
Decision Processes 
Highlighted the relevance of knowledge sharing as a matter 
of productivity, performance, and ultimately, survival, in 
organizations.  
Kim and King, 2004 
 
Journal of Knowledge 
Management 
Approached the research topic of knowledge creation and 
sharing in high-tech industry. The organizational context 
and nature of work heavily influences the process of 
knowledge sharing. A key aspect in this process is the social 
dimension of collaboration for knowledge sharing. 
Dyer and Nobeoka, 
2000 
 
Strategic Management 
Journal 
Looked at the knowledge-sharing processes of Toyota to 
determine why this company is so efficient and effective in 
these processes relative to its competitors. Learning and 
knowledge networks have played pivotal roles in 
knowledge sharing activities. The synergy created by these 
networks is the main cause of Toyota’s ability to share 
knowledge in the most effective and efficient way. The 
dynamic knowledge-sharing activities of Toyota result in 
productivity and learning advantages in very short periods 
of time. In other words, Toyota has had the ability to create 
a knowledge-sharing self-reinforcing cycle. 
Malik, 2004 Addressed how technological knowledge flows across 
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Journal of Knowledge 
Management 
multinational companies. Relevant organizational, cultural 
and informal issues can heavily determine knowledge-
sharing activities. In a similar manner, co-operative and 
collaborative environments are conducive to successful 
technological knowledge flows among knowledge workers 
and business units. 
 
Table 13. Literature Review, Knowledge Sharing 
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Author(s) Author(s)  
Findings/Relationships 
  
Yang, 2004 Reported a high correlation between knowledge-sharing 
collaboration culture and performance. Factors such as 
collaborative environments, trust and team-group-
community achievement are essential for knowledge 
sharing. In addition, motivation programs, effective 
communication, and readily available knowledge from 
training programs and social interactions are crucial to 
encourage a knowledge-sharing culture.  
Majchrzak, Cooper, 
and Neece, 2004 
 
Management Science 
Asserted the challenges of knowledge transfer through 
knowledge sharing and reuse. Familiarity with the source of 
knowledge plays a critical role in using that particular 
knowledge source. In addition, tacit knowledge is better 
shared and reused in organizations when there are common 
places to identify, capture, select, store, share, apply and 
create new knowledge. The knowledge reuse process for 
innovation proposed in this research paper, along with 
concepts such as recombinative integration, are major 
contributions to the field of knowledge transfer, sharing and 
reuse. 
Malhotra and 
Majchrzak, 2004 
 
Journal of Knowledge 
Management 
Identified the importance of knowledge-sharing norms for 
task coordination, external connectivity, distributed 
cognition, and interactivity in teams geographically 
distributed around the world. 
Wickert and Herschel, 
2001 
 
Journal of Knowledge 
Management 
Covered several knowledge management strategies to 
prevent knowledge erosion in small and medium-sized 
firms with less than 500 employees. Many of these 
strategies focused on knowledge-sharing activities such as 
repositories of lessons learned, mentoring and best practices 
sharing. 
Table 13 (continued …) 
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2.6 Why Share Knowledge?  
“Knowledge sharing, especially, in inter-organizational mission-critical decision-
making scenarios, is critical to timely and effective resolution to decisional 
problems […and ] building communities of decision-makers that interact often is 
a necessity to create effective knowledge sharing processes” p. 1076 
 
A business process context for Knowledge Management, Raghu and Vinze 
 
 
The motivations to share knowledge are addressed in the research literature by 
content theories that identify the diverse factors that motivate people to share knowledge 
[Hendriks, 1999]. These theories, such as needs hierarchy motivation theory [Maslow, 
1954], motivation theory X and theory Y [McGregor, 1960], Expectancy theory [Vroom, 
1964], motivation-hygiene theory [Herzberg, 1968, 1987], and the theory of needs 
[McClelland, 1971], provide several motivations to share knowledge. These motivations 
include the incentive of being paid a salary, the engagement in the production chain of 
goods and services, the personal satisfaction of interacting with others and belonging to a 
group, team, or organization of people, social status, recognition, and respect, and a sense 
of accomplishment [Hendriks, 1999]. Additionally, in the late 1960s and 1980s, 
Frederick Herzberg [Herzberg, 1968, 1987] proposed the two-factor (motivation-hygiene) 
theory to explain human behaviors such as knowledge sharing [Hendriks, 1999]. Hygiene 
factors do not provide employees with a sense of fulfillment and contentment, but their 
absence produces profound discontent and frustration [Herzberg, 1968, 1987].  
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Some of these typical hygiene factors are compensation packages, job security and 
conditions, organizational environment, culture, and climate, social working relations, 
management and employee relations [Herzberg, 1968, 1987 in Hendriks, 1999]. 
Motivating factors are those “sources of satisfaction included, a sense of 
achievement, recognition, the work itself, the opportunity to take responsibility and 
prospects for advancement” [Bassett-Jones and Lloyd, 2005, p. 932]. People share 
knowledge most readily when there is a perception that knowledge sharing enhances 
professional prestige, when they have previously worked in knowledge-sharing 
environments, and/or when they are organizationally placed in social networks [Wasko 
and Faraj, 2005].  
 
2.7 Knowledge-Sharing Mechanisms and Purposes 
 
According to Ikujiro Nonaka [1994], knowledge leverages the creation, sharing, 
use, and reuse of knowledge through the continuous interaction and conversion of tacit 
and explicit knowledge. These interactions are characterized by the knowledge-sharing 
mechanisms of socialization (tacit to tacit), externalization (tacit to explicit), 
internalization (explicit to tacit), and combination (explicit to explicit). Key to these 
mechanisms is “the process through which explicit and tacit knowledge is communicated 
to other individuals” [Becerra-Fernández et al, 2004, p. 3] in the most effective and 
efficient manner. In fact, the interaction among individuals, organizations, and the 
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environment, along with the availability of knowledge, tacit or explicit, will determine 
which knowledge-sharing mechanism to use.  
 
2.7.1 Knowledge-Sharing Mechanisms  
“Perhaps more useful than the sharing of reports and other written 
accounts of recovery lessons and experiences is the ability to directly 
network with other recovery officials who can answer questions and relate 
insights first-hand”  
 
“Through one-on-one exchanges like these, state and local officials 
involved in recovery can obtain tailored advice from individuals who have 
addressed similar challenges themselves” 
 
GAO-09-811, July 2009 DISASTER RECOVERY: Experiences 
from Past Disasters Offer Insights for Effective Collaboration after 
Catastrophic Events 
 
 
Knowledge-sharing mechanisms have been defined as “the formal and informal 
[ways] for sharing, integrating, interpreting and applying know-what, know-how, and 
know-why embedded in individuals and groups that will aid in the performance of project 
tasks” [Boh, 2007, p. 28].  Indeed, the informal-casual and formal methods of sharing 
knowledge can be summarized as knowledge sharing though personal interactions and 
written documents, respectively [Becerra-Fernandez, González, and Sabherwal, 2004; 
Kogut and Zander, 1992; Zander and Kogut, 1995; Yi, 2005]. Each type of knowledge 
sharing will be used according to the extent to which knowledge can be taught through 
person-to-person communications or codified in written documents. Knowledge 
teachability “reflects the extent to which the knowledge can be taught to other 
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individuals, through training, apprenticeship, and so on” [Becerra-Fernandez, González, 
and Sabherwal, 2004, p. 24]. Similarly, knowledge codifiability is “the extent to which 
knowledge can be articulated or codified, even if the resulting codified knowledge might 
be difficult to impart to other individual” [Becerra-Fernandez, González, and Sabherwal, 
2004, p. 24; Kogut and Zander, 1992; Zander and Kogut, 1995].  
 
Knowledge sharing through personal interactions is appropriate for knowledge 
that “has not been formally articulated [via] writing, and usually is shared in the form of 
personal advice” [Hansen, Nohria, and Tierney, 1999 in Hansen and Hass, 2001, p. 1]. 
Frequently, these interactions are through person-to-person channels, informal social 
exchanges, and organizational exchanges through “teams or project groups … [in] regular 
meetings for brainstorming or problem-solving by seeking ideas” [Yi, 2005, p. 41].  Most 
of these interactions are conducted in the form of traditional apprentice models, learning 
networks, storytelling, interviews, training, after-action reviews, cross-functional team 
assignments, social networks, and social communities at sites of knowledge exchange 
(e.g., knowledge e-shops, knowledge e-markets, share fairs, corridors, break rooms, and 
brown bag seminars) [Nonaka, 1991, 1994; Nonaka and Toyama 2003; Plunkett, 2001; 
Weber, Aha, and Becerra-Fernandez, 2001]. 
In the same way, knowledge sharing through written documents is used with 
knowledge that has been codified and “written down and is usually shared in the form of 
electronic documents” [Hansen, Nohria, and Tierney, 1999 in Hansen and Hass, 2001, p. 
1] or through printed paper documents. Some of these written documents are found in 
planning guidelines, standard operating procedures, best practices, lessons learned, and 
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after-action reports. This explicitness of knowledge combines with “ideas, information, 
and expertise” [Yi, 2005, p. 41] to facilitate, in the most efficient and effective way, the 
availability and diffusion of knowledge wherever people have access to these written 
documents. 
 83 
 
Under unstable and changing environments, the type of knowledge sharing plays 
a significant role, particularly when faced with dynamic tasks. However, in many 
instances, given the significance, urgency, and impact of tasks, the preference for 
knowledge via exploration or exploitation is not easy to predict and identify.  
Therefore, choosing the type of knowledge is critical when faced with the challenge of 
identifying the appropriate knowledge-sharing purpose (exploration or exploitation) for 
the task at hand. 
 
2.7.2 Knowledge-Sharing Purposes 
“This country has tremendous resources at its disposal, leading edge 
technologies, a superior research and development base, and extensive 
expertise and experience of human capital resources. However, there are 
substantial challenges to leveraging these tools, including getting the right 
information at the right time and sharing it and getting the right 
technologies, and developing a construct that makes sure not only that the 
right information goes to the right people, but that we can prevent, detect, 
and respond to attacks in a concerted, effective manner” p. 3 
 
GAO-02-811T, June 7, 2002 NATIONAL PREPAREDNESS, 
Integrating New and Existing Technology and Information Sharing 
into an Effective Homeland Security Strategy: Statement of 
Randall A. Yim, Managing Director, National Preparedness 
 
 
 “Knowledge-sharing purpose” refers to those activities used to identify the 
knowledge that subsequently will need to be shared. The purpose of knowledge sharing is 
either knowledge exploration or knowledge exploitation. Knowledge sharing via 
exploration refers to searching for new alternatives by generating variation [March, 1991, 
McGrath, 2001].  
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Exploration activities can be summarized as “search, variation, risk taking, 
experimentation, play, flexibility, discovery, or innovation” [March, 1991 in Schildt, 
Maula, and Keil, 2005, p. 494]. Indeed, due to the intrinsic characteristics of knowledge 
sharing for exploration, low-density networks of people with high degrees of connectivity 
and access to other people and resources outside the core group, team, or network are far 
more effective in knowledge-exploration activities [Kane and Alavi, 2005] 
Knowledge sharing for exploitation is defined as “a directed search emphasizing 
limiting variety and building closely on the existing knowledge base” [Schildt, Maula, 
and Keil, 2005, p. 495, McGrath, 2001]. In addition, knowledge exploitation activities 
focus on “refinement, choice, production, efficiency, selection, implementation, and 
execution” of knowledge [March, 1991 in Schildt, Maula, and Keil, 2005, p. 494]. In fact, 
given that the knowledge needed to tackle the tasks at hand is already known, organized, 
and available, networks of people with high degrees of connectivity are most effective for 
conducting knowledge sharing for exploitation [Kane and Alavi, 2005, p.235].  
 In summary, knowledge sharing can be for the “exploration of new possibilities 
and the exploitation of old certainties” [March, 1991, p. 71] to take action on the tasks at 
hand. The knowledge-sharing purpose will primarily be determined by the significance, 
urgency, and impact of tasks. However, once the most appropriate knowledge-sharing 
purpose is defined, it is crucial to decide the required mechanism of knowledge sharing. 
Table 14 summarizes some of the knowledge-sharing literature used to support the 
conceptualization of knowledge-sharing purposes and knowledge-sharing mechanisms 
used in this research. 
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Construct/Dimensions Author(s) Definition 
  
Construct:  
   Knowledge Sharing 
 
Knowledge sharing distinguishes itself as “the process 
through which explicit and tacit knowledge is 
communicated to other individuals” [Becerra-Fernández et 
al, 2004, p. 3] in the most effective and efficient manner. 
[Hendriks, 1999], [Wasko and Faraj, 2005], [Argote et al, 
2000], [Becerra-Fernandez, González, and Sabherwal, 
2004], [Nonaka, 1991, 1994], [Nonaka and Toyama 2003], 
[Plunkett, 2001], [Weber, Aha, and Becerra-Fernandez, 
2001] 
 
During a disaster management response event and/or 
disaster management short term-recovery, knowledge 
sharing is the process through which OEM/EOC 
individuals communicate the data, information, and 
knowledge that triggers an action and/or decision.  
 
These actions/decisions can be related and categorized as 
follows: 
- Activation 
- Notification 
- Operational Assessment 
- Warnings and Public Information 
- Coordination 
- Information/Knowledge Management 
- Functional Plans and Standard Operating 
Procedures (SOP) 
- Mobilize Resources 
- External Agencies Support, and  
- Initial Impact Assessment 
- communication/collaborative systems and 
documents (e.g., e-mail, e-Team, Incident Action 
Plan, Situation Reports, EOC TV screens, etc.) 
In this context, these actions/decisions are designed to 
- Save lives, 
- Ensure that the people affected are given immediate 
relief and support [Queensland Disaster 
Management Planning Guidelines, 2005 for Local 
Government],  
- Minimize the disaster effects, and 
- Minimize economic impact   
 [Queensland Disaster Management Planning 
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Guidelines, 2005 
  for Local Government] 
These knowledge-sharing interactions can be categorized 
as follows:  
- person to person (one person talking to another 
person at the EOC floor) 
- person to group (formal and informal meetings such 
as the planning and/or briefings meetings and 
activities performed at the EOC floor or perimeter 
offices)  
- person to information/knowledge 
 
Table 14. Literature Review References, Knowledge Sharing, Knowledge Sharing 
Purposes, and Knowledge Sharing Mechanisms 
Construct/Dimensions Author(s) Definition 
  
Knowledge Sharing 
Activities 
Knowledge transfer activities include knowledge sharing, 
exchange and distribution [Argote et al, 2000, Becerra-
Fernandez, González, and Sabherwal, 2004].  
 
Knowledge-transfer strategies, practices, and activities are 
reinforced at all levels of the organization through 
traditional apprentice models, learning networks, best 
practices and lessons-learned programs, storytelling, 
interviews, training, after-action reviews, knowledge 
exchange sites and facilities (e.g., K e-shops, K e-markets, 
share fairs, corridors, break rooms and brown bag 
seminars), socialization programs, cross functional teams, 
social networks, and communities of practice [Nonaka, 
1991, 1994; Nonaka and Toyama 2003; Plunkett, 2001; 
Weber, Aha, and Becerra-Fernandez, 2001].  
 
Knowledge sharing (KS) activities can be empirically 
researched and tested through the following set of 
constructs: written contributions, organizational 
communications, personal interactions, and communities of 
practice [Yi, 2005] 
  
Knowledge Sharing 
Effectiveness 
It occurs “when relevant, useful, or meaningful knowledge 
is distributed between individuals within the environment, 
that is, the process of knowledge sharing did in fact take 
place” [Bosua and Scheepers, 2007, p. 97] 
 
KS effectiveness refers to the extent to which the 
knowledge being shared to perform a particular task during 
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a disaster management response event and/or disaster 
management short-term recovery was “relevant, useful, 
[…] meaningful” [Bosua and Scheepers, 2007, p. 97], and 
satisfactory for the people involved. 
 
Knowledge Sharing 
Effectiveness 
(Behavior metrics) 
Measurements: 
- Written Contributions 
- Organizational Communications 
- Personal Interactions 
Research Instruments: 
[Yi, J. , 2005] 
Knowledge Sharing 
Efficiency 
It is when “the sharing of knowledge [happens] with the 
minimum wasted time, effort, or expense” [Bosua and 
Scheepers, 2007, p. 97] 
 
KS Efficiency refers to the extent to which knowledge 
sharing to perform a particular task during a disaster 
management response event and/or disaster management 
short term recovery took place in the required time, 
resources, and budget. 
 
Table 14 (continued …) 
Construct/Dimensions Author(s) Definition 
  
Construct:  
   Knowledge Sharing 
   Purposes 
Dimension:  
  Knowledge    
  Exploration 
 
 
 
 
 
Knowledge exploration often refers to the exploration of 
new alternatives by generating variation [March, 1991, 
McGrath, 2001]  
 
“Exploration activities include search, variation, risk 
taking, experimentation, play, flexibility, discovery, or 
innovation” [March, 1991 in Schildt, Maula, and Keil, 
2005, p. 494] 
 
“Low density networks [are] more effective for knowledge 
exploration” [Kane and Alavi, 2005, p.235] 
Construct:  
   Knowledge Sharing  
   Purposes 
Dimension:  
  Knowledge 
  Exploitation 
 
 
 
 
Knowledge exploitation refers to “a directed search 
emphasizing limiting variety and building closely on the 
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 existing knowledge base” [Schildt, Maula, and Keil, 2005, 
p. 495, McGrath, 2001]  
 
“Exploitation activities include refinement, choice, 
production, efficiency, selection, implementation, and 
execution” [March, 1991 in Schildt, Maula, and Keil, 2005, 
p. 494] 
 
“High density networks [are] more effective for knowledge 
exploitation” [Kane and Alavi, 2005, p.235] 
 
Table 14 (continued …) 
 90 
 
 
Construct/Dimensions Author(s) Definition 
  
Construct:  
  Knowledge Sharing  
  Mechanisms 
 
“Knowledge Sharing Mechanisms are defined as the formal 
and informal mechanisms for sharing, integrating, 
interpreting and applying know-what, know-how, and 
know-why embedded in individuals and groups that will 
aid in the performance of project tasks” [Boh, 2007, p. 28] 
 
Knowledge-sharing mechanisms are the methods through 
which knowledge is being shared during a disaster 
management response event and/or disaster management 
short-term recovery to perform a particular task, most often 
answering the following questions:  
- What happened? Where did it happen? 
- What are the immediate response needs of the 
community? 
- What is the initial estimate of damage?  
[Miami Dade County, Florida. EOC Damage Assessment, 
ERF C, 2005, p. 5] 
Construct:  
   Knowledge Sharing 
   Mechanisms  
Dimension:  
  Personal Contact 
 
 
 
 
This is a mechanism to share knowledge that “has not been 
formally articulated in writing, and usually is shared in the 
form of personal advice” [Hansen, Nohria, and Tierney, 
1999 in Hansen and Hass, 2001, p. 1] 
 
Informal social interactions 
 
Person to person channels 
 
“The larger the personal networks […] the greater the 
chance that the individual will share knowledge with 
people [within his or her] social network” [Yi, 2005, p.45] 
 
Formal interactions through “teams or project groups … 
[in] regular meetings for brainstorming 
 
Table 14 (continued …) 
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Construct/Dimensions Author(s) Definition 
  
Knowledge Sharing 
through Teachability 
It “reflects the extent to which the knowledge can be taught 
to other individuals, through training, apprenticeship, and 
so on”  [Becerra-Fernandez, González, and Sabherwal, 
2004, p. 24] 
 
Teachability refers to extent to which OEM/EOC actors 
engage in one-to-one or one-to-many knowledge-sharing 
activities through personal interactions and observations 
during a disaster management response event and/or 
disaster management short-term recovery. These 
knowledge-sharing activities can also be performed at other 
times through apprentice models and formal training 
programs.  
 
Personal Interactions Informal social interactions 
Person to person channels 
Knowledge Sharing Mechanism: Personalization 
“The larger the personal networks […] the greater the 
chance that the individual will share knowledge with 
people [within his or her] social network” [Yi, 2005, p.45] 
Construct:  
   Knowledge Sharing 
   Mechanisms  
Dimension:  
  Written-Electronic 
  Documents 
 
 
This is a mechanism to share knowledge that has been 
codifies and “written down and is usually shared in the 
form of electronic documents” [Hansen, Nohria, and 
Tierney, 1999 in Hansen and Hass, 2001, p. 1] 
 
Contribution of “ideas, information, and expertise through 
written documentation” [Yi, 2005, p. 41] 
 
Knowledge Sharing 
through Codifiability 
It “reflects the extent to which knowledge can be 
articulated or codified, even if the resulting codified 
knowledge might be difficult to impart to other individual” 
[Becerra-Fernandez, González, and Sabherwal, 2004, p. 
24] 
 
In the context of a disaster management response event 
and/or disaster management short-term recovery, 
codifiability refers to the extent to which OEM/EOC actors 
are able to explicitly share their knowledge through 
writing, documents, diagrams, pictures, and voice 
recordings. This knowledge is most often shared through 
information/knowledge communication/collaborative 
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systems and documents (e.g., e-mail, e-Team, IAP, 
SitReps, EOC TV screens, and so on). 
Written 
Contributions 
Contribution of “ideas, information, and expertise through 
written documentation” [Yi, 2005, p. 41] 
Person to document channels 
Knowledge Sharing Mechanism: Codification 
 
Table 14 (continued …) 
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Construct/Dimensions Author(s) Definition 
  
Organizational 
Communications 
Formal interactions through “teams or project groups … 
[in] regular meetings for brainstorming or problem- solving 
by seeking ideas from employees” [Yi, 2005, p. 41] 
Person to group channels 
Knowledge Sharing Mechanism: Personalization 
 
Table 14 (continued …) 
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3. Research model and hypotheses 
3.1 Research Model 
Uncertain dynamic disaster management tasks are highly unpredictable and often 
involve the work of several EOC functional groups and organizations that attend to 
specific characteristics of a given task. To resolve these types of tasks, EOC functional 
groups and organizations must interact with one another, sharing data, information, and 
knowledge, to successfully perform a given task within the needed timeframe. According 
to the uncertain dynamic disaster management task characteristics that disaster 
management personnel face, different knowledge-sharing strategies in terms of 
knowledge-sharing purposes or mechanisms may be employed to increase the possibility 
of effective and efficient task performance.  
As discussed in earlier sections, no prior studies have correlated uncertain 
dynamic disaster management tasks, knowledge sharing, and task performance. 
Consequently, this research study aims to understand better the interaction of these three 
constructs through the proposed research model shown in Figure 3. 
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Figure 3. Research Model  
 
 Furthermore, this research study attempts to determine which knowledge-sharing 
purposes and mechanisms are most appropriate for use by EOC and disaster management 
personnel according to uncertain dynamic disaster management task characteristics. 
Moreover, in terms of effectiveness and efficiency, this research study aims to measure 
the mediating and moderating effects of knowledge-sharing purposes and mechanisms in 
relation to task performance.   
 
3.2 Research Questions 
 
The motivation behind this research study is driven by the need to better 
understand how knowledge sharing can mediate and/or moderate uncertain dynamic task 
characteristics in the context of disaster management.  
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This study is based on a review of relevant theoretical and empirical studies of effective 
knowledge sharing and disaster management [Becerra-Fernandez et al., 2008; Rocha et 
al., 2009; Xia et al., 2010; Xia et al., 2011].  
 Some research questions that are related to this topic are as follows: 
Facing uncertain dynamic task characteristics:  
• What is the direct effect of uncertain dynamic disaster management tasks on 
task performance? 
• How can knowledge be effectively and efficiently transferred among disaster 
management intra- and inter-agency organizations so as to have a positive 
effect on task performance?    
• To what extent does the mediating effect of knowledge sharing positively 
impact task performance during a disaster management event?  
• To what extent does the moderating effect of knowledge sharing positively 
impact task performance during a disaster management event?  
• To what degree do appropriate knowledge-sharing purposes help increase 
cooperation, collaboration, and coordination among disaster management 
team members and among disaster management teams so as to influence task 
performance?  
• To what degrees do appropriate knowledge-sharing mechanisms help increase 
cooperation, collaboration, and coordination among disaster management 
team members and among disaster management teams so as to influence task 
performance?  
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• To what extent does the control effect of people’s levels of expertise and 
experience in disaster management events influence knowledge sharing and 
thus task performance? 
 
3.3 Research Hypotheses 
 
Based on a literature review of case study research analyses that have been 
performed using the EOC archives of standard operations procedures, local response 
protocols, situation reports and incidents, action plans, ICT collaborative software 
systems, and e-mail logs of hurricanes Katrina, Rita, and Wilma; the qualitative 
ethnographic research analysis performed at the Miami-Dade OEM and EOC during 
Tropical Ernesto in 2006 and several training simulations between 2007 and 2010; and 
multiples interviews, focus groups, direct and indirect observations with the EOC 
personnel, functional groups, and related agencies and organizations that were mentioned 
in previous sections, this research study developed the following hypotheses to address 
the research questions that were stated in previous sections. 
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3.3.1 Research Hypotheses for Direct Effects 
 
Because of the uncertain evolution and dynamic attributes and conditions of 
disaster management tasks that impair management capabilities and decision-making 
processes of disaster management personnel, uncertain dynamic disaster management 
tasks are predisposed to failure in terms of task performance [Becerra-Fernandez et al., 
2008; Rocha et al., 2009]. Higher levels of uncertain dynamic task characteristics with 
novelty dimensions (task newness, task nonroutineness) and the unanalyzability 
dimension of task difficulty in disaster management tasks imply a greater uncertainty and 
complication facing a given task, and therefore, the probability of an unsatisfactory 
outcome increases. Nevertheless, higher levels of uncertain dynamic task characteristics 
in the contexts of an unanalyzable quantity of task information and task significance (task 
urgency and task impact) increase the pressure to complete these tasks within reasonable 
levels of satisfaction for all of the disaster management stakeholders who are involved in 
a given task [Rocha et al., 2009; Xia et al., 2010]. Consequently, this research study 
conceptualized hypotheses H1 and H2, as shown in Figure 4 and outlined in the 
following paragraphs. 
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 Figure 4. Uncertain dynamic disaster management tasks and task performance 
Uncertain dynamic disaster management tasks and task performance hypotheses 
H1.  Uncertain dynamic task characteristics with novelty dimensions (task newness, 
task nonroutineness), and unanalyzability dimension of task difficulty are 
negatively associated with task effectiveness 
 
H1a.  Task newness is negatively associated with task effectiveness  
H1b.  Task nonroutineness is negatively associated with task effectiveness  
H1c.  Task difficulty is negatively associated with task effectiveness  
 
H2.  Uncertain dynamic task characteristics with unanalyzability dimension of 
amount of task information, and significance dimensions (task urgency and task 
impact) are positively associated with task effectiveness 
 
H2a.  Amount of task information is positively associated with task 
effectiveness  
H2b.  Task urgency is positively associated with task effectiveness  
H2c.  Task impact is positively associated with task effectiveness  
 100 
 
Similarly, disaster management tasks, which feature higher levels of uncertain 
dynamic task characteristics with novelty dimensions (task newness, task nonroutineness) 
and an unanalyzability dimension of task difficulty, that must be performed within a 
specified period, budget, and set of resources are prone to failure due to the lack of 
previous experiences in performing these tasks. On the contrary, despite higher levels of 
uncertain dynamic task characteristics with dimensions of unanalyzable task information 
quantities and task significance (task urgency and task impact) in compliance with the 
required timeframes, budgets, and resources, these tasks must be successfully completed 
[Rocha et al., 2009; Xia et al., 2010]. Consequently, this research study conceptualized 
the following hypotheses H3 and H4, as shown in Figure 4 and as outlined in the 
following paragraphs. 
H3.  Uncertain dynamic task characteristics with novelty dimensions (task newness, 
task nonroutineness), and unanalyzability dimension of task difficulty are 
negatively associated with task efficiency 
 
H3a.  Task newness is negatively associated with task efficiency  
H3b.  Task nonroutineness is negatively associated with task efficiency  
H3c.  Task difficulty is negatively associated with task efficiency  
 
H4.  Uncertain dynamic task characteristics with unanalyzability dimension of 
amount of task information, and significance dimension (task urgency and task 
impact) are positively associated with task efficiency 
 
H4a.  Amount of task information is positively associated with task 
efficiency  
H4b.  Task urgency is positively associated with task efficiency  
H4c.  Task impact is positively associated with task efficiency   
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As previously described, when uncertain dynamic disaster management tasks are 
presented to disaster management personnel, the approach and decision-making processes 
to perform these tasks often exceed the person’s experience, expertise, and problem-
solving skills. Knowledge sharing becomes critical to quickly assess, handle, and 
successfully perform the given task [Becerra-Fernandez et al., 2008; Xia et al., 2011]. 
Consequently, this research study conceptualized hypotheses H5 and H6, as shown in 
Figure 5 and outlined in the following paragraphs. 
Given the uncertainty, novelty, and ever-changing characteristics of task novelty 
with task newness and task nonroutineness dimensions, in addition to the mounting 
challenges of task unanalyzability with task difficulty dimensions, knowledge-sharing 
purposes and mechanisms help to predict the performance of these tasks; however, when 
these types of knowledge sharing are being simultaneously employed without 
discriminating among them for specific uncertain dynamic disaster management tasks 
and dimensions, a given task is doomed to failure (task requirements not being met and 
unsatisfactory task outcomes for the disaster management personnel and organizations 
that are involved with a given task) [Becerra-Fernandez et al., 2008; Rocha et al., 2009; 
Xia et al., 2010; Xia et al., 2011].  Consequently, this research study conceptualized 
hypotheses H5a, H5b, and H5c, as shown in Figure 5 and as outlined in the following 
paragraphs. 
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Figure 5.  Uncertain dynamic disaster management tasks, knowledge sharing, and task 
performance 
Uncertain dynamic disaster management tasks, knowledge sharing and task 
performance hypotheses 
H5.  Uncertain dynamic task characteristics with novelty dimensions (task newness, 
task nonroutineness), and unanalyzability dimension of task difficulty along with, 
knowledge sharing purposes and its dimensions (knowledge sharing for 
exploration and knowledge sharing for exploitation), and knowledge sharing 
mechanisms and its dimensions (knowledge sharing through personal contacts 
and knowledge sharing through written documents) are negatively associated with 
task effectiveness 
 
H5a.  Task newness is negatively associated with task effectiveness  
H5b.  Task nonroutineness is negatively associated with task effectiveness  
H5c.  Task difficulty is negatively associated with task effectiveness  
 
 When uncertain dynamic disaster management tasks characteristics are presented 
as task unanalyzability regarding the amount of task information and task significance 
with task urgency and task impact dimensions, the need for EOC personnel and disaster 
management functional groups and organizations to obtain as much data, information, 
and knowledge as possible so as to successfully perform a given task is crucial.  
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Furthermore, when EOC personnel and disaster management functional groups and 
organizations face uncertain dynamic disaster management tasks with significance 
characteristics and task urgency and impact dimensions, the pressure to successfully 
perform the task increases with no room for failure [Rocha et al., 2009; Xia et al., 2010]. 
Consequently, EOC personnel and disaster management functional groups and 
organizations pursue different combinations of knowledge-sharing purposes and 
mechanisms to contribute to the successful completion of these tasks so as to meet the 
requirements of a given task and ensure that the task results are satisfactory for all parties 
involved. Consequently, this research study conceptualized hypotheses H5d, H5e, and 
H5f, as shown in Figure 5 and as outlined in the following paragraphs. 
H5.  Uncertain dynamic task characteristics with unanalyzability dimension of 
amount of task information, and significance dimension (task urgency and task 
impact) difficulty along with, knowledge sharing purposes and its dimensions 
(knowledge sharing for exploration and knowledge sharing for exploitation), and 
knowledge sharing mechanisms and its dimensions (knowledge sharing through 
personal contacts and knowledge sharing through written documents) are 
positively associated with task effectiveness 
 
H5d.  Amount of task information is positively associated with task 
effectiveness  
H5e.  Task urgency is positively associated with task effectiveness  
H5f.  Task impact is positively associated with task effectiveness  
 
When EOC personnel and disaster management functional groups and 
organizations face uncertain dynamic disaster management tasks, knowledge-sharing 
purposes and mechanisms can be used to successfully meet the requirements of a given 
task through satisfactory outcomes for all stakeholders who are participating in the 
execution of the task.  
 104 
 
Given the novelty, unanalyzability, and significance dimensions of the task and its 
pressing requirements to be met and satisfy all related parties who are involved in a 
relatively short time span, a combination of knowledge-sharing purposes and 
mechanisms is needed to successfully perform a given task [Becerra-Fernandez et al., 
2008; Rocha et al., 2009; Xia et al., 2010; Xia et al., 2011].   
 However, not all combinations of knowledge-sharing purposes and mechanisms 
are positively associated with task performance and its dimension of task effectiveness. 
According to the limited timeframe to fulfill the task requirements, the different demands 
of the stakeholders who are involved in the task, and a literature review and 
conceptualization of knowledge sharing for exploration in terms of discovering new data, 
information, and knowledge sharing, the practices of knowledge sharing for exploitation 
in terms of directly searching and using existing knowledge, knowledge sharing through 
personal contacts in terms of the individual who possesses experience and expertise that 
is not easily articulated and formally codified in writing and that is easier and faster to 
share through personal interactions about the task being performed, knowledge sharing 
through written documents in terms of knowledge that has been formally codified in 
writing and is available to be searched and put to work, knowledge sharing for 
exploration, and knowledge sharing through personal contacts are positively associated 
with task performance and its dimension of task effectiveness, whereas knowledge 
sharing for exploitation and knowledge sharing through written documents are negatively 
associated with task performance and its dimension of task effectiveness [Becerra-
Fernandez et al., 2008; Xia et al., 2011].  
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Consequently, this research study conceptualized hypotheses H5g, H5h, H5i, and H5j, as 
shown in Figure 5 and outlined in the following paragraphs. 
H5. Knowledge sharing purpose with exploration dimension and knowledge      
 sharing mechanism with personal contacts dimension along with uncertain 
 dynamic task characteristics are positively associated with task effectiveness 
 
H5g.  Knowledge sharing purpose for exploration is positively associated with 
task effectiveness 
H5h.  Knowledge sharing mechanism through personal contacts is positively 
associated with task effectiveness 
H5. Knowledge sharing purpose with exploitation dimension and knowledge 
sharing mechanism with written documents dimension along with uncertain 
dynamic task characteristics are negatively associated with task effectiveness 
 
H5i.  Knowledge sharing purpose for exploitation is negatively associated 
with task effectiveness 
H5j.  Knowledge sharing mechanism through written documents is negatively 
associated with task effectiveness 
 
As previously stated, because of the uncertainty, novelty, and ever-changing 
characteristics of task novelty with task newness and task nonroutineness dimensions, in 
addition to the mounting challenges of task unanalyzability with task difficulty 
dimensions, knowledge-sharing purposes and mechanisms help to predict the 
performance of these tasks; however, when these types of knowledge sharing are 
simultaneously employed without discriminating among them for specific uncertain 
dynamic disaster management tasks and dimensions, the task performance and its 
dimension of task efficiency are doomed to failure, particularly when the task requires 
specific timeframes to be met and when there are limited budgets and scarce resources to 
complete a given task [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 
2010; Xia et al., 2011].  
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Consequently, this research study conceptualizes hypotheses H6a, H6b, and H6c shown 
in Figure 5 and outlined in the following paragraphs. 
H6.  Uncertain dynamic task characteristics with novelty dimensions (task newness, 
task nonroutineness), and unanalyzability dimension of task difficulty along with, 
knowledge sharing purposes and its dimensions (knowledge sharing for 
exploration and knowledge sharing for exploitation), and knowledge sharing 
mechanisms and its dimensions (knowledge sharing through personal contacts 
and knowledge sharing through written documents) are negatively associated with 
task efficiency 
 
H6a.  Task newness is negatively associated with task efficiency 
H6b.  Task nonroutineness is negatively associated with task efficiency 
H6c.  Task difficulty is negatively associated with task efficiency 
 
Similarly, when uncertain dynamic disaster management task characteristics are 
presented as task unanalyzability regarding the amount of task information and task 
significance with task urgency and task impact dimensions, the need for EOC personnel 
and disaster management functional groups and organizations to obtain as much data, 
information, and knowledge as possible to successfully perform current given task within 
specific timeframes as well as with limited budgets and scarce resources is crucial. 
Furthermore, when EOC personnel and disaster management functional groups and 
organizations face uncertain dynamic disaster management tasks with significance 
characteristics and task urgency and impact dimensions, the pressure to successfully 
perform the task increases with no room for failure, even if there are restrictions in terms 
of specific timeframes, limited budgets, and scarce resources [Becerra-Fernandez et al., 
2008; Rocha et al., 2009; Xia et al., 2010; Xia et al., 2011].  
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Therefore, EOC personnel and disaster management functional groups and organizations 
pursue different combinations of knowledge-sharing purposes and mechanisms so as to 
contribute to the successful performance of these tasks in terms of effectively performing 
a given task within specific timeframes, with limited budgets, and with scarcely available 
resources [Becerra-Fernandez et al., 2008; Xia et al., 2011]. Consequently, this research 
study conceptualized hypotheses H6d, H6e, and H6f, as shown in Figure 5 and as 
outlined in the following paragraphs. 
H6.  Uncertain dynamic task characteristics with unanalyzability dimension of 
amount of task information, and significance dimension (task urgency and task 
impact) difficulty along with, knowledge sharing purposes and its dimensions 
(knowledge sharing for exploration and knowledge sharing for exploitation), and 
knowledge sharing mechanisms and its dimensions (knowledge sharing through 
personal contacts and knowledge sharing through written documents) are 
positively associated with task efficiency 
 
H6d.  Amount of task information is positively associated with task 
efficiency  
H6e.  Task urgency is positively associated with task efficiency 
H6f.  Task impact is positively associated with task efficiency 
 
When EOC personnel and disaster management functional groups and 
organizations face uncertain dynamic disaster management tasks, knowledge-sharing 
purposes and mechanisms can be used to successfully meet the requirements of current 
given task within specific timeframes, with limited budgets, and with scarcely available 
resources.  
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Because of the novelty, unanalyzability, and significance dimensions of the task and its 
pressing requirements to be completed within a specified timeframe, budget, and existing 
resources, a combination of knowledge-sharing purposes and mechanisms is needed to 
successfully perform a given task [Rocha et al., 2009; Xia et al., 2010].   
According to the constraints faced by EOC personnel and disaster management 
functional groups and organizations, in addition to a literature review and 
conceptualization of knowledge sharing for exploration in terms of discovering new data, 
information, and knowledge, the practices of knowledge sharing for exploitation in terms 
of directly searching and using existing knowledge, knowledge sharing through personal 
contacts in terms of the individual who possesses experience and expertise is difficult to 
articulate and formally codify in writing (this particular type of knowledge is easier and 
faster to share through personal interactions) and knowledge sharing through written 
documents in terms of knowledge that has been formally codified in writing and it is 
available to be searched and put to work [Becerra-Fernandez et al., 2008; Rocha et al., 
2009; Xia et al., 2010; Xia et al., 2011]. With the objective to perform current given task 
according to its timeframe, budget, and existing resources, EOC personnel and disaster 
management functional groups and organizations combine these four dimensions of 
knowledge sharing to successfully accomplish the task. Consequently, this research study 
conceptualized hypotheses H6g, H6h, H6i, and H6j, as shown in Figure 6 and as outlined 
in the following paragraphs. 
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H6. Knowledge sharing purpose with exploration and exploitation dimensions and 
knowledge sharing mechanisms with personal contacts and written documents 
dimensions along with uncertain dynamic task characteristics are positively 
associated with task efficiency 
 
H6g.  Knowledge sharing purpose for exploration is positively associated with 
task efficiency 
H6h.  Knowledge sharing purpose for exploitation is positively associated with 
task efficiency 
H6i.  Knowledge sharing mechanism through personal contacts is positively 
associated with task efficiency 
H6j.  Knowledge sharing mechanism through written documents is positively 
associated with task efficiency 
 
Disaster management tasks are highly uncertain, and depending on the particular 
dimensions of current given task, disaster management personnel may need to share 
knowledge for different purposes and through different mechanisms [Becerra-Fernandez 
et al., 2008; Rocha et al., 2009]. Consequently, this research study conceptualized 
hypotheses H7, H8, H9, and H10, as shown in Figure 6 and outlined in the following 
paragraphs. 
According to the novelty, unanalyzability, and significance dimensions of 
uncertain dynamic disaster management tasks, the dimensions of knowledge-sharing 
purposes can reveal new knowledge that is needed to perform a given task by examining 
previously completed tasks. Through knowledge-sharing activities, such as searching, 
experimentation, discovery, and innovation, uncertain dynamic disaster management 
tasks are positively associated with knowledge sharing for exploration [Rocha et al., 
2009; Xia et al., 2010]. Consequently, this research study conceptualized hypotheses 
H7a, H7b, H7c, H7d, H7e, and H7f, as shown in Figure 6 and outlined in the following 
paragraphs. 
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Figure 6. Uncertain dynamic disaster management tasks and knowledge sharing 
 
Uncertain dynamic disaster management tasks and knowledge sharing hypotheses 
 
H7. Uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness), unanalyzability dimension (task difficulty and amount 
of task information), and significance dimensions (task urgency and task impact) 
are positively associated with knowledge sharing for exploration 
 
H7a.  Task newness is positively associated with knowledge sharing 
for exploration  
 
H7b.  Task nonroutineness is positively associated with knowledge 
sharing for exploration  
 
H7c.  Task difficulty is positively associated with knowledge sharing 
for exploration  
 
H7d.  Amount of task information is positively associated knowledge  
 sharing for exploration  
 
H7e.  Task urgency is positively associated with knowledge sharing 
for exploration  
 
H7f.  Task impact is positively associated with knowledge sharing 
for exploration  
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Knowledge sharing for exploitation plays a slightly different role with respect to 
uncertain dynamic disaster management tasks. Knowledge sharing for exploitation is 
used by EOC personnel and disaster management functional groups and organizations 
when there is existing knowledge that is related to the task being performed. Types of 
knowledge sharing activities for exploitation include refinement, choice, selection, and 
the use of existing data, information, and knowledge [Rocha et al., 2009; Xia et al., 
2010]. Usually, this knowledge is found through EOC schedule and planning guidelines, 
standard operating procedures, best practices, lessons learned, and after-action reports.  
Given the characteristics of uncertain dynamic disaster management tasks with 
task novelty dimensions, as previously described, there is no previous knowledge to be 
shared through knowledge-sharing purposes for exploitation. For this reason, task novelty 
dimensions of task newness and task nonroutineness are negatively associated with 
knowledge sharing for exploitation [Rocha et al., 2009; Xia et al., 2010]. Consequently, 
this research study conceptualized hypotheses H8a and H8b, as shown in Figure 6 and 
outlined in the following paragraphs. 
For the uncertain dynamic disaster management tasks with unanalyzability and 
significance dimensions, the knowledge that can be mined through knowledge sharing for 
exploitation through direct searching activities among others is crucial to assist EOC 
personnel and functional groups and related organizations in successfully performing a 
given task [Rocha et al., 2009; Xia et al., 2010].  
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Consequently, this research study conceptualizes hypotheses H8c, H8d, H8e, and H8f 
shown in Figure 6 and outlined in the following paragraphs. 
 
H8. Uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness), unanalyzability dimensions (task difficulty and amount 
of task information), and significance dimensions (task urgency and task impact) 
are positively associated with knowledge sharing for exploitation 
 
H8a.  Task newness is negatively associated with knowledge sharing 
for exploitation  
 
H8b.  Task nonroutineness negatively associated with knowledge 
sharing for exploitation  
 
H8c.  Task difficulty is positively associated with knowledge sharing 
for exploitation  
 
H8d.  Amount of task information is positively associated knowledge  
 sharing for exploitation  
 
H8e.  Task urgency is positively associated with knowledge sharing 
for exploitation  
 
H8f.  Task impact is positively associated with knowledge sharing 
for exploitation  
 
 
Knowledge-sharing mechanisms through personal contacts are employed when 
EOC personnel and functional groups and related organizations need to share knowledge 
that is difficult to articulate in writing and is based on the experience and expertise of 
people. Furthermore, because of the uncertain dynamic characteristics of a given task and 
the pressure to successfully perform the task, tasks with novelty, unanalyzability, and 
significance dimensions are positively related to knowledge sharing through personal 
contacts [Becerra-Fernandez et al., 2008; Xia et al., 2011].  
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Consequently, this research study conceptualizes hypotheses H9a, H9b, H9c, H9d, H9e, 
and H9f shown in Figure 6 and outlined in the following paragraphs. 
 
H9. Uncertain dynamic task characteristics with novelty dimensions (task newness 
 and task nonroutineness), unanalyzability dimensions (task difficulty and amount 
 of task information), and significance dimensions (task urgency and task impact) 
 are positively associated with knowledge sharing through personal contacts 
 
H9a.  Task newness is positively associated with knowledge sharing 
through personal contacts  
 
H9b.  Task nonroutineness positively associated with knowledge 
sharing through personal contacts  
 
H9c.  Task difficulty is positively associated with knowledge sharing 
through personal contacts  
 
H9d.  Amount of task information is positively associated knowledge  
sharing through personal contacts  
 
H9e.  Task urgency is positively associated with knowledge sharing 
through personal contacts  
 
H9f.  Task impact is positively associated with knowledge sharing 
through personal contacts  
 
Knowledge-sharing mechanisms through personal contacts are employed when 
EOC personnel and functional groups and related organizations need to share knowledge 
that has been previously codified through EOC schedule and planning guidelines, 
standard operating procedures, best practices, lessons learned, and after-action reports.  
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Additionally, given the uncertainty dynamic task characteristics of task novelty, wherein 
there is no previous information or knowledge that is available for that particular task, or 
task significance, wherein the performance and consequences of the task are highly 
related to reduced and limited time constraints, task novelty and task significance are 
negatively associated with knowledge sharing through written documents [Becerra-
Fernandez et al., 2008; Xia et al., 2011]. Consequently, this research study 
conceptualized hypotheses H10a, H10b, H10e, and H10f, as shown in Figure 6 and 
outlined in the following paragraphs.  
In opposition to task novelty and task significance, task unanalyzability and its 
dimensions of task difficulty and the amount of task information that benefits from 
information and knowledge that have been previously codified through EOC schedule 
and planning guidelines, standard operating procedures, best practices, lessons learned, 
and after-action reports, EOC personnel and functional groups and related organizations 
heavily rely on knowledge sharing through written documents so as to attempt to find the 
best information and knowledge that supports their decision-making processes to 
successfully perform a given task [Becerra-Fernandez et al., 2008; Xia et al., 2010; Xia et 
al., 2011]. Consequently, this research study conceptualized hypotheses H10c and H10d, 
as shown in Figure 6 and outlined in the following paragraphs. 
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H10. Uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness) and significance dimensions (task urgency and task 
impact) are negatively associated with knowledge sharing through written 
documents 
 
H10a.  Task newness is negatively associated with knowledge sharing 
through written documents  
 
H10b.  Task nonroutineness negatively associated with knowledge 
sharing through written documents  
 
H10e.  Task urgency is negatively associated with knowledge sharing 
through written documents  
 
H10f.  Task impact is negatively associated with knowledge sharing 
through written documents  
 
H10. Uncertain dynamic task characteristics with unanalyzability dimensions (task 
difficulty and amount of task information) are positively associated with 
knowledge sharing through written documents 
 
H10c.  Task difficulty is positively associated with knowledge sharing 
through written documents  
 
H10d.  Amount of task information is positively associated knowledge  
sharing through written documents  
 
 
3.3.2 Research Hypotheses for Moderating Effects 
 
Given the characteristics and dimensions of uncertain disaster management tasks, 
it is expected that the relationship between uncertain disaster management tasks and task 
performance could be affected by the moderating effects and levels of knowledge sharing 
that are utilized in assessing, approaching, and successfully resolving a given task.  
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The use of knowledge sharing to moderate the relationship between uncertain disaster 
management tasks and task performance is expected to change the strength and/or 
direction of this relationship.  
When EOC personnel and functional groups and related organizations face 
uncertain dynamic disaster management tasks, they must appropriately respond so as to 
meet the task requirements and achieve reasonable levels of satisfaction for all disaster 
management stakeholders who are involved in a given task. Therefore, EOC personnel 
and functional groups and related organizations utilize different knowledge-sharing 
purposes and mechanisms to effectively accomplish the task being performed.  
 According to the literature review that was performed for this research and 
interviews and field observations that were performed by the EOC, it appears that 
knowledge sharing activities for exploration (discovering new data, information, and 
knowledge) and knowledge sharing activities through written documents (knowledge that 
has been formally codified in writing and is available to be searched and put to work) can 
moderate the relationship between uncertain dynamic disaster management tasks and task 
performance [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et 
al., 2011].  
Knowledge sharing for exploration can positively moderate the relationships 
among uncertain dynamic disaster management tasks with task novelty dimensions 
(newness and nonroutineness) because there is no previous knowledge available to 
perform a given task.  
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Furthermore, the same positive moderation applies between uncertain dynamic disaster 
management tasks and task unanalyzability dimensions (the task difficulty and amount of 
task information) because EOC personnel and functional groups and related organizations 
want to have as much available knowledge so as to make a sound decision to successfully 
perform a given task in terms of task effectiveness [Becerra-Fernandez et al., 2008; 
Rocha et al., 2009; Xia et al., 2011].  
 However, this positive moderation through knowledge sharing for exploration 
does not hold for those uncertain dynamic disaster management tasks with task 
significance dimensions (urgency and impact) because these tasks must be accomplished 
as soon as possible so as to prevent the loss of human life, serious infrastructure damage, 
and economic impact [Rocha et al., 2009]. Consequently, this research study 
conceptualized hypotheses H11 and H12, as shown in Figure 7 and outlined in the 
following paragraphs. 
Knowledge sharing through written documents is conceptualized as knowledge 
that has been formally codified in writing and is available to be searched and put to work. 
For uncertain dynamic disaster management tasks with task novelty dimensions (newness 
and nonroutineness), knowledge-sharing mechanisms through written documents cannot 
positively moderate the relationship with task performance because there is no previous 
knowledge that is available to be shared through written documents [Becerra-Fernandez 
et al., 2008; Rocha et al., 2009; Xia et al., 2011].  
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Similarly, for uncertain dynamic disaster management tasks with the unanalyzability 
dimension of task difficulty, knowledge sharing through written documents cannot 
positively moderate this relationship with task performance because of the impediments 
“in seeing into the task and in analyzing it in terms of alternative courses of action, costs, 
benefits, and outcomes” [Daft and Macitosh, 1981, p. 209]. Given the extent of task 
difficulty, EOC personnel and functional groups and related organizations cannot 
immediately identify and apply the knowledge that is most applicable to a given task.  
For uncertain dynamic disaster management tasks that feature the unanalyzability 
dimension of task information quantity and significance dimension (task urgency and 
task impact), knowledge sharing through written documents can positively moderate the 
relationship with task performance because increasing amounts information and 
knowledge that are available to perform the task improve the possibility of making sound 
decisions and meeting the requirements of the task being performed [Becerra-Fernandez 
et al., 2008; Xia et al., 2010; Xia et al., 2011]. Consequently, this research study 
conceptualized hypotheses H13 and H14, as shown in Figure 7 and outlined in the 
following paragraphs. 
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 Figure 7. Uncertain dynamic disaster management tasks and knowledge sharing 
moderating direct effects on task effectiveness 
 
Knowledge sharing moderating effects hypotheses 
 
H11.  Knowledge sharing for exploration positively moderates the relationship between 
uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness) and unanalyzability dimension (task difficulty and 
amount of task information) with task effectiveness 
 
H12.  Knowledge sharing for exploration negatively moderates the relationship between 
uncertain dynamic task characteristics with significance dimensions (task 
urgency and task impact) and task effectiveness 
 
H13.  Knowledge sharing through written documents negatively moderates the 
relationship between uncertain dynamic task characteristics with novelty 
dimensions (task newness and task nonroutineness) and unanalyzability 
dimension (task difficulty) with task effectiveness 
 
H14.  Knowledge sharing through written documents positively moderates the 
relationship between uncertain dynamic task characteristics with 
unanalyzability dimension (amount of task information) and significance 
dimensions (task urgency and task impact) and task effectiveness 
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When EOC personnel and functional groups and related organizations face 
uncertain dynamic disaster management tasks, a combination of knowledge-sharing 
purposes and mechanisms can be used to meet the requirements of the task and the 
satisfaction levels of the stakeholders who are involved in the task being performed. 
According to the literature review that was performed for this research and interviews 
and field observations performed by the EOC, it appears that knowledge-sharing 
purposes through the dimension of knowledge sharing for exploration activities 
(discovering new data, information, and knowledge) can moderate the relationship 
between uncertain dynamic disaster management tasks and task performance when 
knowledge-sharing purposes through the dimension of knowledge sharing for 
exploitation and knowledge sharing mechanisms (personal contacts and written 
documents) help to predict this relationship [Becerra-Fernandez et al., 2008; Rocha et al., 
2009; Xia et al., 2011].  
Knowledge sharing for exploration cannot positively moderate the relationship of 
uncertain dynamic disaster management tasks with task novelty dimensions (newness and 
nonroutineness), task unanalyzability dimensions (task difficulty and the amount of task 
information), knowledge-sharing purposes through its dimension of knowledge sharing 
for exploitation and knowledge sharing mechanisms (personal contacts and written 
documents) because there is no previous information and knowledge about a given task, 
and the unstructured and equivocal degree of the task being performed leads to 
conflicting interpretations [Daft and Lengel, 1986; Daft and Macintosh, 1981; Dunegan, 
Duchon, and Uhlbien, 1992].  
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Therefore, there is no information or knowledge to share, whereas, if there is, 
EOC personnel and functional groups and related organizations cannot identify the 
pertinent information to share so as to support the decision-making process to 
successfully meet the requirements of a given task [Rocha et al., 2009]. Consequently, 
this research study conceptualized hypothesis H15, as shown in Figure 8 and outlined in 
the following paragraphs. 
However, for the combination of uncertain dynamic disaster management tasks 
with task significance dimensions (urgency and significance), knowledge sharing for 
exploitation, and knowledge-sharing mechanisms (personal contacts and written 
documents), the moderating effect of knowledge sharing for exploration tends to 
positively affect the relationship with task performance. This positive moderation effect 
occurs because of the use of knowledge sharing for exploitation and knowledge-sharing 
mechanisms (personal contacts and written documents) for the exploration of a 
significance task wherein there is little or no room for failure [Rocha et al., 2009]. 
Consequently, this research study conceptualized hypothesis H16, as shown in Figure 8 
and outlined in the following paragraphs. 
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Figure 8.  Uncertain dynamic disaster management tasks,  knowledge sharing for 
exploitation, knowledge sharing through personal contacts and written 
documents, and knowledge sharing for exploration moderating effects on task 
effectiveness 
 
Knowledge sharing moderating effects hypotheses 
 
H15.  Knowledge sharing for exploration negatively moderates the relationship between 
uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness) and unanalyzability dimension (task difficulty and 
amount of task information) along with knowledge sharing purposes 
(knowledge sharing for exploitation) and knowledge sharing mechanisms 
(knowledge sharing through personal contacts and knowledge sharing through 
written documents) with task effectiveness 
 
H16.  Knowledge sharing for exploration positively moderates the relationship between 
uncertain dynamic task characteristics with significance dimensions (task 
urgency and task impact) along with knowledge sharing purposes (knowledge 
sharing for exploitation) and knowledge sharing mechanisms (knowledge 
sharing through personal contacts and knowledge sharing through written 
documents) with task effectiveness 
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Similarly as the previous set of hypotheses, the moderation effect of knowledge 
sharing for exploration can be assessed when uncertain dynamic disaster management 
tasks are being performed together with knowledge-sharing mechanisms (personal 
contacts and written documents) but without the time-consuming mining of information 
and knowledge of knowledge-sharing purposes through the dimension of knowledge 
sharing for exploitation. According to the literature review that was performed for this 
research and interviews and field observations that were performed by the EOC, EOC 
personnel and functional groups and related organizations often share knowledge on the 
“good enough” premises without mining for information and knowledge, given the 
uncertain dynamic characteristics of a given task and the pressing requirements of the 
task to be performed [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; 
Xia et al., 2011]. Consequently, this research study conceptualized hypotheses H17 and 
H18, as shown in Figure 9 and outlined in the following paragraphs. 
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Figure 9.  Uncertain dynamic disaster management tasks, knowledge sharing through 
personal contacts and knowledge sharing through written documents and 
knowledge sharing for exploration moderating effects on task effectiveness 
 
 
Knowledge sharing moderating effects hypotheses 
 
H17.  Knowledge sharing for exploration negatively moderates the relationship between 
uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness) and unanalyzability dimension (task difficulty and 
amount of task information) along with knowledge sharing mechanisms 
(knowledge sharing through personal contacts and knowledge sharing through 
written documents) with task effectiveness 
 
H18.  Knowledge sharing for exploration positively moderates the relationship between 
uncertain dynamic task characteristics with significance dimensions (task 
urgency and task impact) along with knowledge sharing mechanisms 
(knowledge sharing through personal contacts and knowledge sharing through 
written documents) with task effectiveness 
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When EOC personnel and functional groups and related organizations face 
uncertain dynamic disaster management tasks that must be completed within specific 
timeframes and there are limited budgets and scarce resources to accomplish a given task, 
a different combination of knowledge-sharing purposes and mechanisms is needed to 
moderate this relationships with task performance [Becerra-Fernandez et al., 2008; Xia et 
al., 2011]. According to the literature review that was performed for this research and 
interviews and field observations that were performed by the EOC, knowledge sharing 
for exploitation and through personal contacts can positively mediate the relationship 
between uncertain dynamic disaster management tasks and task performance with its 
dimension of task efficiency.  
During a disaster management event or threat and according to the EOC schedule 
and planning guidelines, standard operating procedures, best practices, lessons learned, 
and after-action reports, good estimates of similar timeframes, budgets, and resources can 
be used to successfully perform a given task. The activities of knowledge sharing for 
exploitation, such as searching, experimenting, discovering, and innovating positively, 
support the performance of uncertain dynamic disaster management tasks to perform a 
given task with the available timeframes, budgets, and resources [Rocha et al., 2009; Xia 
et al., 2010]. Consequently, this research study conceptualized hypothesis H19, as shown 
in Figure 10 and outlined in the following paragraphs. 
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Similarly, oftentimes, to comply with specific timeframes, budgets, and resources, 
sharing mechanisms through the dimension of knowledge sharing through personal 
contacts often play a significant role when EOC personnel, infrastructure groups, and 
related organizations utilize the experience and expertise of others to address the 
uncertain dynamic disaster management task being performed [Becerra-Fernandez et al., 
2008; Xia et al., 2010; Xia et al., 2011]. Consequently, this research study conceptualized 
hypothesis H20, as shown in Figure 10 and outlined in the following paragraphs. 
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Figure 10.  Uncertain dynamic disaster management tasks and knowledge sharing for 
exploitation and knowledge sharing through personal contacts moderating 
direct effects on task efficiency 
 
Knowledge sharing moderating effects hypotheses 
 
H19.  Knowledge sharing for exploitation positively moderates the relationship between 
uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness), unanalyzability dimension (task difficulty and amount 
of task information), and significance dimensions (task urgency and task impact) 
with task efficiency 
 
 
H20.  Knowledge sharing through personal contacts positively moderates the 
relationship between uncertain dynamic task characteristics with novelty 
dimensions (task newness and task nonroutineness), unanalyzability dimension 
(task difficulty and amount of task information), and significance dimensions 
(task urgency and task impact) with task efficiency 
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Similarly as the previous set of hypotheses (H15 and H17), the moderating effects 
of knowledge sharing for exploration can be assessed when uncertain dynamic disaster 
management tasks are being performed together with knowledge sharing for exploitation 
and knowledge-sharing mechanisms (personal contacts and written documents) [Becerra-
Fernandez et al., 2008; Xia et al., 2011]. In assessing the moderating effect between 
knowledge-uncertain dynamic disaster management tasks and task performance and its 
dimension of task efficiency, specific timeframes, budgets, and resources are critical to 
the performing of a given task.  
When EOC personnel and functional groups and related organizations face 
uncertain dynamic disaster management tasks, a combination of knowledge-sharing 
purposes and mechanisms can be used to meet the restricted timeframes and limited 
budgets and resources that apply to the task being performed. According to the literature 
review that was performed for this research and interviews and field observations that 
were performed by the EOC, it appears that activities of knowledge sharing for 
exploration (discovering new data, information, and knowledge) can moderate the 
relationship between uncertain dynamic disaster management tasks and task performance 
and its dimension of task efficiency when knowledge sharing for exploitation and 
knowledge-sharing mechanisms (personal contacts and written documents) help to 
predict this relationship [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 
2011].  
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Knowledge sharing for exploration positively moderates the relationship of 
uncertain dynamic disaster management tasks with task novelty dimensions (newness and 
nonroutineness), task unanalyzability dimensions (task difficulty and amount of task 
information), task significance dimensions (urgency and impact), and knowledge sharing 
for exploitation and knowledge-sharing mechanisms (personal contacts and written 
documents) [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et 
al., 2011]. This positive moderation effect occurs because the use of knowledge sharing 
for exploitation and knowledge-sharing mechanisms (personal contacts and written 
documents) through the activities of knowledge sharing for exploration help EOC 
personnel and functional groups and related organizations to share as much data, 
information, and knowledge as possible so as to maximize the performance of a given 
task within the restricted timeframes, controlled budgets, and limited resources available 
[Rocha et al., 2009; Xia et al., 2010]. Consequently, this research study conceptualized 
hypothesis H21, as shown in Figure 11 and outlined in the following paragraphs. 
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Figure 11.  Uncertain dynamic disaster management tasks, knowledge sharing for 
exploitation, knowledge sharing through personal contacts, knowledge 
sharing through written documents, and knowledge sharing for exploitation 
moderating effects on task efficiency 
 
Knowledge sharing moderating effects hypothesis 
 
H21.  Knowledge sharing for exploration positively moderates the relationship between 
uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness), unanalyzability dimension (task difficulty and amount 
of task information), and significance dimensions (task urgency and task impact) 
along with knowledge sharing purposes (knowledge sharing for exploitation) 
and knowledge sharing mechanisms (knowledge sharing through personal 
contacts and knowledge sharing through written documents) with task efficiency 
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3.3.3 Research Hypotheses for Mediating Effects 
Given the relationships that were described in previous sections between 
uncertain disaster management tasks and task performance, it is expected that these 
relationships could be affected by a mediator-intervening variable, such as knowledge 
sharing. Consequently, this research study conceptualized hypotheses H22, H23, H24, 
H25, 26, H27, H28, and H29, as shown in Figure 12 and outlined in the following 
paragraphs. 
Mediation effects are given by the inclusion of a third explanatory variable that 
helps to predict the relationship between an independent set of variables and a dependent 
variable. In order to assess the mediation effects between dependent and independent 
variables, the inclusion of a mediating variable in this relationship should significantly 
reduce the direct effect of the relationship between the independent and dependent 
variables. As a result, the mediator variable helps to explain the significant relationship 
between the independent variable(s) and the dependent variable [Iacobucci, 2008, p. 1]. 
As previously described, because of the nature of uncertain dynamic disaster 
management tasks, they are prone to failure in terms of task performance. Nevertheless, 
according to the literature review, interviews, and field observations that were conducted 
for this research, knowledge sharing through the dimensions of knowledge-sharing 
purposes and mechanisms can enable a significant relationship between uncertain 
dynamic disaster management tasks and task performance.  
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When EOC personnel and functional groups and related organizations face uncertain 
dynamic disaster management tasks, a combination of knowledge-sharing purposes and 
mechanisms could be used as a means to exert a significant effect on task performance.    
The inclusion of knowledge sharing for exploration in terms of discovering new 
data, information, and knowledge; knowledge sharing for exploitation in terms of directly 
searching and using existing knowledge; knowledge sharing through personal contacts in 
terms of the individual who possesses experience and expertise that is not easily 
articulated and formally codified in writing and is easier and faster to share this through 
personal interactions about the task being performed; and knowledge sharing through 
written documents in terms of knowledge that has been formally codified in writing and 
is available to be searched and put to work as a mediator of activities between uncertain 
dynamic disaster management tasks and task performance could help to explain the 
significant relationships between these two variables [Becerra-Fernandez et al., 2008; 
Rocha et al., 2009; Xia et al., 2010; Xia et al., 2011]. Specifically, these mediation effects 
can explain why uncertain dynamic disaster management tasks have a significant 
relationship with the requirements and levels of satisfaction for all disaster management 
stakeholders who are involved in performing a given task.   
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As result, it is expected that the dimensions of knowledge-sharing purposes 
(exploration and exploitation) and mechanisms (personal contacts and written 
documents) can significantly reduce the direct effects of uncertain dynamic disaster 
management tasks and their dimensions of task novelty (newness and nonroutineness), 
task unanalyzability (task difficulty and amount of task information), and task 
significance (urgency and impact) on task performance and its dimension of task 
effectiveness [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et 
al., 2011]. Consequently, this research study conceptualized hypotheses H22, H23, H24, 
and H25, as shown in Figure 12 and outlined in the following paragraphs. 
Similarly as the previous set of hypotheses (H22, H23, H24, and H25), the 
mediating effects of knowledge sharing for exploration and exploitation and knowledge 
sharing through personal contacts and written documents can be assessed through the 
relationship between knowledge-uncertain dynamic disaster management tasks and task 
performance with its dimension of task efficiency in terms of specific timeframes, 
budgets, and resources in performing a given task.  
 Similarly, when EOC personnel and functional groups and related 
organizations face uncertain dynamic disaster management tasks and their dimensions of 
task novelty (newness and nonroutineness), task unanalyzability (task difficulty and 
amount of task information), and task significance (urgency and impact), these people 
and organizations use a combination of knowledge-sharing purposes and mechanisms to 
respond to a given task [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 
2010; Xia et al., 2011].  
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This specifically occurs when uncertain dynamic disaster management tasks are 
influenced by restricted timeframes, controlled budgets, and limited resources for 
performing a given task. As a result, it is expected that the dimensions of knowledge-
sharing purposes (exploration and exploitation) and mechanisms (personal contacts and 
written documents) can significantly reduce the direct effects of uncertain dynamic 
disaster management tasks and their dimensions of task novelty (newness and 
nonroutineness), task unanalyzability (task difficulty and amount of task information), 
and task significance (urgency and impact) on task performance and its dimension of task 
efficiency [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et al., 
2011]. Consequently, this research study conceptualizes hypotheses H26, H27, H28, and 
H29 shown in Figure 12 and outlined in the following paragraphs 
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Figure 12.  Knowledge sharing mediating effects between uncertain dynamic disaster 
management tasks and task performance 
 
Knowledge sharing mediates the relationship between uncertain dynamic disaster 
management tasks and task performance hypotheses 
H22.  Knowledge sharing purposes and its dimension of knowledge sharing for 
exploration mediates the relationship between uncertain dynamic disaster 
management tasks and task effectiveness  
 
H23.  Knowledge sharing purposes and its dimension of knowledge sharing for 
exploitation mediates the relationship between uncertain dynamic disaster 
management tasks and task effectiveness  
 
H24.  Knowledge sharing mechanisms and its dimension of knowledge sharing 
through personal contacts mediates the relationship between uncertain dynamic 
disaster management tasks and task effectiveness  
 
H25.  Knowledge sharing mechanisms and its dimension of knowledge sharing 
through written documents mediates the relationship between uncertain dynamic 
disaster management tasks and task effectiveness 
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H26.  Knowledge sharing purposes and its dimension of knowledge sharing for 
exploration mediates the relationship between uncertain dynamic disaster 
management tasks and task efficiency  
 
H27.  Knowledge sharing purposes and its dimension of knowledge sharing for 
exploitation mediates the relationship between uncertain dynamic disaster 
management tasks and task efficiency 
 
H28.  Knowledge sharing mechanisms and its dimension of knowledge sharing 
through personal contacts mediates the relationship between uncertain dynamic 
disaster management tasks and task efficiency 
 
H29.  Knowledge sharing mechanisms and its dimension of knowledge sharing 
through written documents mediates the relationship between uncertain dynamic 
disaster management tasks and task efficiency 
 
 
3.3.4 Research Hypotheses for Knowledge Sharing Moderating-Mediating Interaction 
Effects between Uncertain Dynamic Disaster Management Tasks and Task 
Performance  
 
3.3.4.1 Research Hypotheses for Moderating-Interaction Effects 
According to the literature review that was performed for this research and 
interviews and field observations that were performed by the EOC, the previous sections 
of this manuscript addressed the direct, moderating, and mediating hypotheses effects in a 
piecemeal approach between uncertain dynamic disaster management tasks, knowledge 
sharing, and task performance.  
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This piecemeal approach to formulating the previous hypotheses intended to 
isolate the direct, moderating, and mediating effects between uncertain dynamic disaster 
management tasks and task performance through each knowledge sharing dimension: 
knowledge-sharing purposes (exploration and exploitation) and knowledge-sharing 
mechanisms (personal contacts and written documents); however, when EOC personnel 
and functional groups and related organizations face uncertain dynamic disaster 
management tasks, combinations of knowledge-sharing purposes (exploration and 
exploitation) and mechanisms (personal contacts and written documents) are available for 
use according to the uncertain dynamic characteristics of the task being performed 
[Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et al., 2011].  
According to previous paragraphs, during a disaster management event or threat, 
unexpected and significant circumstances can occur, and knowledge sharing can play a 
simultaneous role in moderating and mediating the relationship between uncertain 
disaster management tasks and task performance. These assessments can be conducted 
through simultaneous interaction effects between each dimension of uncertain disaster 
management tasks (task novelty, task unanalyzability, and task significance), knowledge 
sharing (knowledge-sharing purposes and mechanisms), and task performance (task 
effectiveness and task efficiency) [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia 
et al., 2010].  
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As previously stated, given the characteristics and dimensions of uncertain 
disaster management tasks, it is expected that the relationship between uncertain disaster 
management tasks and task performance could be affected by the moderating effects and 
the levels of knowledge sharing that are utilized in assessing, approaching, and 
successfully resolving a given task. The use of knowledge sharing to moderate the 
relationship between uncertain disaster management tasks and task performance is 
expected to change the strength and/or direction of this relationship.  
When EOC personnel and functional groups and related organizations face 
uncertain dynamic disaster management tasks, they must appropriately respond to meet 
the task requirements and achieve reasonable levels of satisfaction among all disaster 
management stakeholders who are involved in a given task. Therefore, EOC personnel 
and functional groups and related organizations utilize different knowledge-sharing 
purposes and mechanisms to effectively accomplish the task being performed [Becerra-
Fernandez et al., 2008; Xia et al., 2011].  
 According to the literature review performed for this research and 
interviews and field observations that were performed by the EOC, it appears that the 
activities of knowledge sharing for exploration (discovering new data, information, and 
knowledge) and knowledge sharing through personal contact (an individual who 
possesses experience and expertise that is difficult to articulate and formally codify in 
writing and is more easily and rapidly shared through personal interactions regarding the 
task being performed) can moderate the relationship between uncertain dynamic disaster 
management tasks and task performance [Becerra-Fernandez et al., 2008; Xia et al., 
2011].  
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 Knowledge sharing for exploration can positively moderate the relationship 
between uncertain dynamic disaster management tasks with task novelty dimensions 
(newness and nonroutineness) and task effectiveness because there is no previous 
knowledge available to perform a given task in terms of meeting the task requirements 
and ensuring that the task results are satisfactory for all parties involved [Rocha et al., 
2009]. Furthermore, the same positive moderation applies between uncertain dynamic 
disaster management tasks and task unanalyzability dimensions (task difficulty and the 
amount of task information) because EOC personnel and functional groups and related 
organizations want to have as much available knowledge as possible so as to make a 
sound decision and successfully perform a given task in terms of task effectiveness. 
Similarly, the same positive moderation holds between uncertain dynamic disaster 
management tasks, task significance dimensions (task urgency and task impact), and task 
effectiveness, given the high stakes of task significance in terms of human lives and 
economic repercussions [Rocha et al., 2009].  
Consequently, this research study conceptualized hypothesis H30, as shown in Figure 13 
and outlined in the following paragraphs. 
In addition, knowledge sharing through personal contacts can positively moderate 
the relationships between uncertain dynamic disaster management tasks, task novelty 
dimensions (newness and nonroutineness), and task effectiveness because there is no 
previous knowledge that is available to perform a given task; therefore, EOC personnel 
and functional groups and related organizations want to integrate as much of the 
experiences and expertise of others as possible so as to make a sound decision.  
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Similarly, the same positive moderation applies between uncertain dynamic 
disaster management tasks, task unanalyzability dimensions (task difficulty and the 
amount of task information), and task effectiveness because EOC personnel and 
functional groups and related organizations want to have as much data, information, and 
knowledge as possible so as to meet the requirements of the task and ensure that the task 
results are satisfactory for all of the stakeholders who are involved. Furthermore, the 
moderating role of knowledge sharing through personal contacts plays a relevant role 
between uncertain dynamic disaster management tasks and task significance dimensions 
(task urgency and task impact) and task effectiveness due to the significant nature of 
these tasks in terms of risk and consequences [Becerra-Fernandez et al., 2008; Xia et al., 
2011].  
 For this reason, EOC personnel and functional groups and related organizations 
take advantage of knowledge sharing through personal contacts so as to support one 
another’s decisions in terms of data, information, and knowledge in the fastest possible 
way (i.e., face-to-face) so as to successfully accomplish a given task. Consequently, this 
research study conceptualized hypothesis H32, as shown in Figure 13 and outlined in the 
following paragraphs. 
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However, when EOC personnel and functional groups and related organizations 
simultaneously use knowledge-sharing purposes and mechanisms, according to the 
literature review performed for this research and interviews and field observations 
performed by the EOC, knowledge sharing for exploitation and through personal contacts 
negatively moderates the relationship between uncertain dynamic disaster management 
tasks and task performance [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 
2010; Xia et al., 2011]. 
During a disaster management event or threat, EOC personnel and infrastructure 
groups and related organizations tend to rely on knowledge sharing activities for 
exploitation, such as searching, experimenting, discovering, and innovating according to 
the EOC schedule and planning guidelines, in addition to standard operating procedures, 
best practices, lessons learned, and after-action reports [Rocha et al., 2009].  
 Often, these activities are time consuming, specifically when facing 
uncertain dynamic disaster management tasks with task novelty dimensions (newness and 
nonroutineness), task unanalyzability dimensions (task difficulty and the amount of task 
information), and task significance dimensions (task urgency and task impact). Given the 
characteristics of these tasks and their novelty, analyzability, and significance, there is a 
limited amount of time to perform a given task, and knowledge sharing activities for 
exploitation require time to obtain all of the necessary data, information, and knowledge 
so as to make a decision in regards to meeting the requirements of a given task and 
ensuring that the task results are satisfactory for all of the stakeholders who are involved 
[Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et al., 2011]. 
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Consequently, this research study conceptualized hypothesis H31, as shown in Figure 13 
and outlined in the following paragraphs. 
Knowledge-sharing mechanisms through written documents are conceptualized as 
knowledge that has been formally codified in writing and is available to be searched and 
put to work. For uncertain dynamic disaster management tasks with task novelty 
dimensions (newness and nonroutineness), knowledge-sharing mechanisms through 
written documents cannot positively moderate the relationship with task performance 
because there is no previous knowledge available that can be shared through written 
documents [Becerra-Fernandez et al., 2008; Xia et al., 2011]. Similarly, for uncertain 
dynamic disaster management tasks with the unanalyzability dimensions of task difficulty 
and task information amount, knowledge sharing through written documents cannot 
positively moderate the relationship with task performance because of the impediments 
“in seeing into the task and in analyzing it in terms of alternative courses of action, costs, 
benefits, and outcomes” [Daft and Macitosh, 1981, p. 209]. For uncertain dynamic 
disaster management tasks with task significance (urgency and impact) dimensions, the 
reduced time to accomplish the task plays a relevant role that cannot be supported by the 
moderating effect of knowledge sharing through written documents [Becerra-Fernandez 
et al., 2008; Xia et al., 2011]. Consequently, this research study conceptualized 
hypothesis H33, as shown in Figure 13 and outlined in the following paragraphs. 
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 Figure 13. Knowledge sharing moderating-mediating interaction effects between 
uncertain dynamic disaster management tasks and task performance 
 
Knowledge sharing moderating-interaction effects hypotheses between uncertain 
dynamic disaster management tasks and task performance 
 
H30.  Knowledge sharing for exploration positively moderates the relationship between 
uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness), unanalyzability dimension (task difficulty and amount 
of task information), and significance dimensions (task urgency and task impact) 
with task effectiveness 
 
H31.  Knowledge sharing for exploitation negatively moderates the relationship 
between uncertain dynamic task characteristics with novelty dimensions (task 
newness and task nonroutineness), unanalyzability dimension (task difficulty and 
amount of task information), and significance dimensions (task urgency and task 
impact) with task effectiveness 
 
H32.  Knowledge sharing through personal contacts positively moderates the 
relationship between uncertain dynamic task characteristics with novelty 
dimensions (task newness and task nonroutineness), unanalyzability dimension 
(task difficulty and amount of task information), and significance dimensions 
(task urgency and task impact) with task effectiveness 
 
H33.  Knowledge sharing through written documents negatively moderates the 
relationship between uncertain dynamic task characteristics with novelty 
dimensions (task newness and task nonroutineness), unanalyzability dimension 
(task difficulty and amount of task information), and significance dimensions 
(task urgency and task impact) with task effectiveness 
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When EOC personal and functional groups and related organizations face 
uncertain dynamic disaster management tasks in terms of task performance and its 
dimension of task efficiency, a given task must be accomplished in compliance with the 
required timeframes, budgets, and resources available and/or allocated for the task being 
performed. As a result, EOC personnel and functional groups and related organizations 
can make use of a combination of knowledge-sharing purposes and mechanisms so as to 
have a significant effect on task performance and its dimension of task efficiency. The 
use of knowledge sharing for exploration in terms of discovering new data, information, 
and knowledge; knowledge sharing for exploitation in terms of directly searching and 
using existing knowledge; knowledge sharing through personal contacts in terms of the 
individual who possesses experience and expertise that is difficult to articulate and 
formally codify in writing and is more easily and rapidly shared through personal 
interactions regarding the task being performed; and knowledge sharing through written 
documents in terms of knowledge that has been formally codified in writing and is 
available to be searched and put to work as a positive mediator of activities between 
uncertain dynamic disaster management tasks and task performance and its dimension of 
task efficiency could help explain the significant relations between these two variables 
[Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et al., 2011].  
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Specifically, these knowledge-sharing mediation effects could explain why uncertain 
dynamic disaster management tasks have a significant relationship in meeting the 
required timeframes, budgets, and resources in performing a given task.   
Based on EOC schedule and planning guidelines, standard operating procedures, 
best practices, lessons learned, and after-action reports, EOC personal and functional 
groups and related organizations have a good estimate of the needed timeframes, budgets, 
and resources that a mix of uncertain dynamic disaster management tasks might require 
to be efficiently performed. The relevance for EOC personal and functional groups and 
related organizations to meet the required timeframes, restricted budgets, and limited 
resources of the task being performed is derived from the fact that there are other tasks 
that need to be performed, either at the same time or on a waiting queue, and they will 
require the same pool of budgets and available resources [Becerra-Fernandez et al., 2008; 
Xia et al., 2011].  
 According to the literature review that was performed for this research and 
interviews and field observations that were performed by the EOC, it is expected that the 
dimensions of knowledge-sharing purposes (exploration and exploitation) and 
mechanisms (personal contacts and written documents) can positively moderate the 
relationship between uncertain dynamic disaster management tasks and their dimensions 
of task novelty (newness and nonroutineness), task unanalyzability (task difficulty and 
the amount of task information), task significance (urgency and impact), and task 
performance and its dimension of task efficiency [Becerra-Fernandez et al., 2008; Rocha 
et al., 2009; Xia et al., 2010; Xia et al., 2011].  
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Consequently, this research study conceptualized the moderating-interaction effects 
hypotheses of the dimensions of knowledge-sharing purposes (exploration and 
exploitation) and knowledge-sharing mechanisms (personal contacts and written 
documents) for the relationship between uncertain disaster management tasks and task 
performance and its dimension of task efficiency via hypotheses H34, H35, H36, and 
H37, as shown in Figure 13 and outlined in the following paragraphs. 
 
H34.  Knowledge sharing for exploration positively moderates the relationship between 
uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness), unanalyzability dimension (task difficulty and amount 
of task information), and significance dimensions (task urgency and task impact) 
with task efficiency 
 
H35.  Knowledge sharing for exploitation positively moderates the relationship between 
uncertain dynamic task characteristics with novelty dimensions (task newness 
and task nonroutineness), unanalyzability dimension (task difficulty and amount 
of task information), and significance dimensions (task urgency and task impact) 
with task efficiency 
 
H36.  Knowledge sharing through personal contacts positively moderates the 
 relationship between uncertain dynamic task characteristics with novelty 
 dimensions (task newness and task nonroutineness), unanalyzability dimension 
 (task difficulty and amount of task information), and significance dimensions 
 (task urgency and task impact) with task efficiency 
 
H37.  Knowledge sharing through written documents positively moderates the 
relationship between uncertain dynamic task characteristics with novelty 
dimensions (task newness and task nonroutineness), unanalyzability dimension 
(task difficulty and amount of task information), and significance dimensions 
(task urgency and task impact) with task efficiency 
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3.3.4.2 Research Hypotheses for Mediating Effects 
 
As previously stated in the earlier research hypotheses of mediating effects, given 
the relationships that were described in the prior sections between uncertain disaster 
management tasks and task performance, it is expected that these relationships could be 
affected by a mediator-intervening variable, such as knowledge sharing. Consequently, 
through interaction effects, this research study conceptualized hypotheses H38, H39, 
H40, H41, H42, H43, H44, and H45, as shown in Figure 13 and outlined in the following 
paragraphs. 
Mediation effects are given by the inclusion of a third explanatory variable that 
helps to predict the relationship between an independent set of variables and a dependent 
variable. To assess the mediation effects between independent and dependent variables, 
the inclusion of the mediating variable in this relationship should significantly reduce the 
direct effect in the relationship between the independent and dependent variables.  
As a result, the mediator variable helps to explain the significant relationship between the 
independent variable(s) and the dependent variable [Iacobucci, 2008].  
As previously described, because of the nature of uncertain dynamic disaster 
management tasks, they are prone to failure in terms of task performance. Nevertheless, 
according to the literature review, interviews, and field observations that were conducted 
for this research, knowledge sharing through its dimensions of knowledge-sharing 
purposes and knowledge-sharing mechanisms can enable a significant relationship 
between uncertain dynamic disaster management tasks and task performance.  
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When EOC personnel and functional groups and related organizations face 
uncertain dynamic disaster management tasks, a combination of knowledge-sharing 
purposes and mechanisms could be used as a means to exert a significant effect on task 
performance [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et 
al., 2011].    
The inclusion of knowledge sharing for exploration in terms of discovering new 
data, information, and knowledge; knowledge sharing for exploitation in terms of directly 
searching and using existing knowledge; knowledge sharing through personal contacts in 
terms of the individual who possesses experience and expertise that is difficult to 
articulate and formally codify in writing and is easier and faster to share through personal 
interactions about the task being performed; and knowledge sharing through written 
documents in terms of knowledge that has been formally codified in writing and is 
available to be searched and put to work as a mediator of activities between uncertain 
dynamic disaster management tasks and task performance could help to explain the 
significant relations between these two variables [Becerra-Fernandez et al., 2008; Rocha 
et al., 2009; Xia et al., 2011]. Specifically, these mediation effects can explain why 
uncertain dynamic disaster management tasks have a significant relationship with the 
requirements and the levels of satisfaction for all disaster management stakeholders who 
are involved in performing a given task.   
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As result, it is expected that the dimensions of knowledge-sharing purposes 
(exploration and exploitation) and mechanisms (personal contacts and written 
documents) can significantly reduce the direct effects of uncertain dynamic disaster 
management tasks and their dimensions of task novelty (newness and nonroutineness), 
task unanalyzability (task difficulty and amount of task information), and task 
significance (urgency and impact) on task performance and its dimension of task 
effectiveness [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et 
al., 2011]. Consequently, this research study conceptualized hypotheses H38, H39, H40, 
and H41, as shown in Figure 13 and outlined in the following paragraphs. 
Knowledge sharing mediating-interaction effects hypotheses between uncertain 
dynamic disaster management tasks and task performance 
 
H38.  Knowledge sharing purposes and its dimension of knowledge sharing for 
exploration mediates the relationship between uncertain dynamic disaster 
management tasks and task effectiveness  
H39.  Knowledge sharing purposes and its dimension of knowledge sharing for 
exploitation mediates the relationship between uncertain dynamic disaster 
management tasks and task effectiveness 
H40.  Knowledge sharing mechanisms and its dimension of knowledge sharing through 
personal contacts mediates the relationship between uncertain dynamic disaster 
management tasks and task effectiveness 
H41.  Knowledge sharing mechanisms and its dimension of knowledge sharing through 
written documents mediates the relationship between uncertain dynamic 
disaster management tasks and task effectiveness  
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Similarly as in the previous set of hypotheses (H38, H39, H40, and H41), the 
mediating effects of knowledge sharing for exploration and exploitation, in addition to 
knowledge sharing mechanisms, through personal contacts and written documents can be 
assessed through the relationship between knowledge-uncertain dynamic disaster 
management tasks and task performance with its dimension of task efficiency in terms of 
specific timeframes, budgets, and available resources for performing a given task 
[Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et al., 2011].  
Similarly, when EOC personnel and functional groups and related organizations 
face uncertain dynamic disaster management tasks and its dimensions of task novelty 
(newness and nonroutineness), task unanalyzability (task difficulty and amount of task 
information), and task significance (urgency and impact), these people and organizations 
use a combination of knowledge-sharing purposes and mechanisms to respond to a given 
task. This is specifically true when uncertain dynamic disaster management tasks are 
subject to restricted timeframes, controlled budgets, and limited available resources to 
perform a given task.  
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As a result, it is expected that the dimensions of knowledge-sharing purposes 
(exploration and exploitation) and mechanisms (personal contacts and written 
documents) can significantly reduce the direct effects of uncertain dynamic disaster 
management tasks and their dimensions of task novelty (newness and nonroutineness), 
task unanalyzability (task difficulty and amount of task information), and task 
significance (urgency and impact) on task performance and its dimension of task 
efficiency [Becerra-Fernandez et al., 2008; Rocha et al., 2009; Xia et al., 2010; Xia et al., 
2011]. Consequently, this research study conceptualized hypotheses H42, H43, H44, and 
H45, as shown in Figure 13 and outlined in the following paragraphs. 
H42.  Knowledge sharing purposes and its dimension of knowledge sharing for 
exploration mediates the relationship between uncertain dynamic disaster 
management tasks and task efficiency  
H43.  Knowledge sharing purposes and its dimension of knowledge sharing for 
exploitation mediates the relationship between uncertain dynamic disaster 
management tasks and task efficiency 
H44.  Knowledge sharing mechanisms and its dimension of knowledge sharing through 
personal contacts mediates the relationship between uncertain dynamic disaster 
management tasks and task efficiency 
H45.  Knowledge sharing mechanisms and its dimension of knowledge sharing through 
written documents mediates the relationship between uncertain dynamic 
disaster management tasks and task efficiency 
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4. Research Design and Methodology 
4.1 Research Design and Methodology 
The research design and methodology used to conduct this research study were 
based on the quantitative research methods of Creswell [2003] and the “Four-Phase 
Process of Measure Development and Validation” proposed by Xia and Lee [2005]. The 
research design proposed for this work was conceptualized in five relevant phases. Phase 
zero describes the research context of this work, including research background, problem 
statement and research objectives, research significance, research site, research outline, 
and research scope and limitations. Phase one reviews the conceptual development and 
initial item generation, which consist of the following research activities: literature 
review, field interviews, focus groups, research model, research questions, and research 
hypothesis. Phase two deals with conceptual refinement and item modification through 
sorting procedures, pilot tests, and the final refinement of measurement items [Xia and 
Lee, 2005]. Phase three relates to survey data collection. Finally, phase four performs the 
data analysis and measurement validation along with data screening and descriptive 
analysis, confirmatory factor analysis, factorial invariance analysis, and nomological 
validity.  
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To generate the primary research themes, categories, and constructs, a thorough 
literature review and case study research analyses were performed based on EOC 
archives of standard operations procedures, local response protocols, situation reports and 
incident reports, action plans, ICT collaborative software system and e-mail logs of 
hurricanes Katrina, Rita, and Wilma. Additionally, a qualitative ethnographic research 
analysis was performed at the Miami-Dade OEM and EOC during Tropical Storm 
Ernesto in 2006 and during training simulations in May 2007, May 2008, May 2009, and 
May 2010. To allow for an initial assessment of knowledge-sharing flows during these 
disaster management threats, events, and trainings, EOC stakeholders and functional 
groups were identified to determine the number of people and agencies involved during a 
disaster event or threat. Lastly, in-depth case study research coupled with qualitative 
methods was performed through interviews, focus groups, direct and indirect 
observations, documents, and audiovisual materials to set the comprehensive stage for 
this research.  
 
4.2 Data Collection Instrument Design, Measurement Items Generation, and Sorting 
Procedure   
4.2.1 Survey Questionnaire Design 
 The survey designed for this research study asked respondents from EOC 
functional groups, agencies, or related organizations to answer the entire questionnaire 
with no missing values.  
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The survey instrument consisted of four sections.  
The first section is related to the uncertain and dynamic characteristics of disaster 
management tasks that EOC personnel might face during a disaster event.  
In this section, the survey provides a sample list and brief descriptions of typical tasks 
that can be classified according to their uncertain and dynamic characteristics. The list 
intends to cover tasks with different degrees of uncertainty and change in terms of 
novelty, unanalyzability, and significance. Furthermore, this list was not intended to be 
exhaustive but to depict a broad range of uncertain and dynamic disaster management 
tasks.   
The respondents were asked to select a task from the above-mentioned list in 
which they were involved during a recent disaster management event or threat. If the 
respondent could not identify any involvement in the tasks mentioned above, there was 
an option to specify a similar task in terms of the uncertain and dynamic characteristics of 
disaster management tasks.  
In addition, there was a survey question aimed at precisely identifying the organization 
that was leading the chosen task. The survey designed for this research study is included 
in Appendix A. 
Additionally, in this section, there were questions designed to assess the 
experiences of disaster management personnel and their expertise regarding the chosen 
task. Finally, the rest of the items in this section were intended to measure the uncertain 
and dynamic disaster management constructs and their appropriate dimensions as defined 
in previous sections and paragraphs.  
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According to the research design of this study, the second and third sections 
assessed the roles of knowledge-sharing purposes and knowledge-sharing mechanisms as 
critical mediating and moderating factors in the successful performance of uncertain and 
dynamic disaster management tasks. Finally, the fourth and final section covered the 
respondents’ background information such as job title, EOC functional group, education, 
and number of years of employment within that particular organization, within the 
disaster management field, and within the EOC. 
Table 15 summarizes the uncertain dynamic disaster management constructs and 
dimensions along with their definitions conceptualized for this research. 
 
Construct Definition 
  
Uncertain Dynamic 
Disaster 
Management  Tasks 
“Dynamic uncertainty captures the ad hoc unpredictable 
nature of the tasks” [Becerra-Fenandez et al., 2008, pg. 2] 
 
  
Task Novelty 
 
Task Novelty captures the newness (unexpected and novel 
events that occur in performing the task) and nonroutineness 
(exceptional circumstances requiring flexibility) of the task 
[Fields, 2002; Dean and Snell, 1991; Daft and Macintosh] 
 
Task Newness 
 
Unexpected and novel events that occur in performing the 
task [Fields, 2002; Dean and Snell, 1991; Daft and 
Macintosh, 1981] 
 
Task 
Nonroutinene
ss 
 
“Exceptional circumstances requiring flexibility of the task” 
[Fields, 2002; Dean and Snell, 1991; Daft and Macintosh, 
1981] 
 
  
Task 
Unanalyzability 
 
Task Unanalyzability represents the degree to which the task 
is unstructured and the information required to perform the 
task is equivocal thus leading to conflicting interpretations 
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[Daft and Lengel, 1986; Daft and Macintosh, 1981; 
Dunegan, Duchon, and Uhlbien, 1992] 
 
Table 15. Summary research constructs-dimensions, and definitions 
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Construct Definition 
  
Task 
Difficulty 
 
Task difficulty refers to the impediments “in seeing into the 
task and in analyzing it in terms of alternative courses of 
action, costs, benefits, and outcomes” [Daft and Macintosh, 
1981, p. 209] 
 
Information 
Equivocality 
 
The information required to perform the task is equivocal 
thus leading to conflicting interpretations [Daft and Lengel, 
1986; Daft and Macintosh, 1981; Dunegan, Duchon, and 
Uhlbien, 1992] 
 
  
Task Significance Task Significance captures the urgency and impact of the 
task [Becerra-Fenandez et al., 2008, pg. 2] 
 
Task Urgency 
 
Task urgency focuses on the immediate priority and 
timeframe a task is needed to be done” [Becerra-Fenandez 
et al., 2008, pg. 2] 
 
Task Impact Task impact refers to the analysis and assessment of the 
extent of potential repercussions to prioritize when a task 
needs to be done [Becerra-Fenandez et al., 2008, pg. 2] 
Knowledge for 
Exploration 
Knowledge exploration refers to situations where discovery 
of new knowledge is required because there is no existing 
knowledge for performing the tasks at hand [March, 1991; 
McGrath, 2001] 
 
Knowledge for 
Exploitation 
 Knowledge exploitation refers to a directed search and 
utilization of existing knowledge” [Schildt et al., 2005; 
McGrath, 2001]   
 
  
Personal Contact 
 
Knowledge sharing through personal interactions is 
appropriate for knowledge that is difficult to codify and hard 
to formally articulate in writing, and as a result, such 
knowledge often resides in individuals based on their tacit 
experiences and social context [Hansen, Nohria, and 
Tierney, 1999; Becerra-Fernandez et al., 2004] 
 
Written Documents 
 
Knowledge sharing through written documents is 
appropriate for explicit knowledge that has been formally 
codified and written down, and as a result, is available for 
search and use in the forms of planning guidelines, standard 
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operating procedures, best practices, lessons learned, and 
after action reports [Yi, 2005] 
 
 
Table 15 (continued …) 
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Construct Definition 
  
Task Effectiveness 
 
Refers to the extent to which the disaster task requirements 
were met.  It represents the extent to which the task outcome 
was satisfactory and how well the task was executed without 
disrupting other tasks according to the perception of the 
OEM/EOC actors [Gudi, Becerra-Fernández, and Xia, 2007] 
 
Task Efficiency 
 
Refers to the extent to which the task was completed in the 
required time frame and within the allocated budget and 
resources. The efficiency will depend on whether the task was 
completed on time using the available resources” [Gudi, 
Becerra-Fernández, and Xia, 2007] 
 
 
Table 15 (continued …) 
 
4.2.2 Generation and Refinement of Measurement Items 
 
According to the research model described in previous paragraphs, the generation 
and refinement of the measurement items for each construct used in this research 
included the following steps. First, initial measurement items were generated through an 
extensive literature review and field observations. Second, specific sections research 
instruments were selected from among several relevant research papers found in the 
literature that addressed constructs to similar to this research study. Third, the initial 
measurement items were thoroughly evaluated against each construct definition, and 
definitions that could capture the intended assessment and measurement of each construct 
were selected.  
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Fourth, the reviewed set of measurement items was then carefully analyzed through 
numerous meetings, interviews, and observations with disaster management researchers, 
experts related to the field of disaster management, and EOC personnel to validate each 
construct and their respective measurement items. In this process, some of these 
measurement items needed to be adapted so that they fully captured the construct concept 
that they were designed to assess and measure. Table 16 summarizes the research 
constructs list with their respective research instruments references found in the literature.  
 
Construct References of Research Instrument Items Adapted 
from 
  
Uncertain Dynamic 
Disaster Management  
Tasks 
 
  
      Task Novelty  
  
• Task 
Nonroutineness 
Adapted from Daft and Macintosh, 1981 in Karimi, 
Somers, and Gupta, 2004, p. 177 
  
• Task Newness Adapted from Fields, D.L., 2002, Dean, J. W. and Scott. 
A. Snell, 1991, Snell, S.A. and James W. Dean, Jr., 
1994, Daft and Macintosh, 1981 in Karimi, Somers, and 
Gupta, 2004, p. 177 
      Task Unanalyzability  
  
• Task Difficulty Adapted from Van de Ven and Delbecq, 1974, p. 183 
  
• Information 
Equivocality 
Adapted from Daft and Macintosh, 1981, p. 215 and 
Adapted from Daft and Lengel, 1986 
      Task Significance  
  
• Task Urgency Adapted from Karasek, 1979 in Fields, 2002, p. 82 
• Task Impact Adapted from Hackman and Oldham, 1974 in Fields, 
2002, p. 73 
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Table 16. Research instruments used in the generation of measurement items for this 
research 
 
Construct References of Research Instrument Items Adapted 
from 
  
Knowledge Sharing  
  
      Knowledge Sharing 
      Purposes 
 
  
• Knowledge for 
Exploration 
Adapted from Tom J. M. Mom, Frans A. J. Van Den 
Bosch and Henk W. Volberda, 2007, Yi 2005 
• Knowledge for 
Exploitation 
Adapted from Tom J. M. Mom, Frans A. J. Van Den 
Bosch and Henk W. Volberda, 2007, Becerra-Fernandez 
and Sabherwal, 2001, March, 1991 
      Knowledge Sharing  
      Mechanisms 
 
  
• Personal Contact Adapted from Zander and Kogut, 1995 
• Written Documents Adapted from Zander and Kogut, 1995, Yi 2005 
  
Task Performance  
  
• Task Effectiveness Gudi, Becerra-Fernandez, and Xia, 2007 
• Task Efficiency Gudi, Becerra-Fernandez, and Xia, 2007 
  
Experience on the field Adapted from Wasko and Faraj, 2005 
  
Expertise on the subject Adapted from Wasko and Faraj, 2005 
 
Table 16 (continued …) 
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4.2.3 Sorting Procedure 
 
Once the initial refinement of measurement items was completed, a sorting 
procedure was conducted to validate the constructs, the measurement items, and the 
relationships between these two. To conduct a sorting procedure session, the following 
preliminary steps were needed.  
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First, an introduction script was developed to present this sorting procedure to the 
participant(s). This script covered the sorting procedure objectives, process, and 
methodology. Second, a brief presentation of the research work was performed in which 
the research model and constructs were explained in detail. To facilitate the presentation, 
a two-page summary was handed to the participant(s) in which the abstract of the 
research work was presented, the research model was depicted, and each construct 
concept was defined. Third, a set of 5½x8½-inch banner cards were printed, each with 
the research construct heading in bold followed by the construct definition, and they were 
placed side-by-side on a flat surface such as a meeting or conference room table. Fourth, 
a set of 3x5-inch index cards was created, and each card displayed one measurement item 
from the measurement items described in the previous paragraphs. Fifth, a construct-
validity recording table was created to keep track of these sorting process outcomes.  
 The construct-validity recording table columns represent each of the constructs of 
the research model, whereas the rows represent each of the measurement items for each 
construct. In addition, the intersection of each construct and its corresponding 
measurement item is clearly identified for accurate recording purposes. 
After the previous steps were completed, the sorting procedure sessions were 
conducted according to the following steps. First, an initial pool of four to ten sorting 
respondents was selected. These sorting respondents were selected based on their 
knowledge, expertise, and experience of the research subject as well as their individual 
interest in participating in these sorting procedure sessions. Second, a meeting room with 
multimedia capabilities and a large meeting and/or conference table was selected.  
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Third, the sorting procedure session began according to the sorting procedure protocol 
script with a brief presentation of the research work and model at hand and a detailed 
explanation of the research constructs involved. At the end of each presentation, a two-
page summary of the research work presented was handed to the sorting respondent, 
including a detailed description and definition of the constructs related to the research 
model of this study. Fourth, the respondent was asked to carefully read each 
measurement item printed on each 3x5-inch index card and to sort these cards according 
to the 5½x8½ inch banner cards with the construct heading definitions, which were set 
side by side on the meeting or conference table . It is important to note that an additional 
5½x8½-inch banner card was created for those measurement items that, according to the 
sorting respondent, did not belong to any of the construct heading-definition banners laid 
on the table . This additional banner card was categorized as ambiguous or unclear 
measurement items. Fifth, once the sorting process was completed, the measurement 
items placed on each construct were individually compared with their corresponding 
construct and measurement item with the help of the construct-validity recording table . 
Sixth, for those constructs that did not match the original construct and corresponding 
measurement item, an open discussion and feedback session was conducted to review any 
discrepancies and evaluate possible changes in the measurement items. As a result, the 
constructs and measurement items in question were slightly modified in terms of 
wording, emphasis on certain terms, and/or construct-measurement-item categorization. 
The same process was followed for those measurement items placed under the ambiguous 
or unclear category.  
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Finally, the sorting respondent was asked to provide additional feedback, if any, and the 
sorting procedure session was finalized. 
With the sorting procedure session notes and feedback in hand, the construct-
validity recording table was completed. Then, the matching numbers of sorted constructs 
and measurement items were evaluated to assess the percentage of items that were 
correctly placed. A commonly accepted threshold is a percentage equal to or greater than 
eighty.  
 The results were then analyzed, and pertinent changes to the measurement items 
were made so that the understanding and clarity of each measurement item would be 
improved for the next sorting procedure session. Finally, the sorting procedure process 
ended when at least four respondents had completed the process and when constructs and 
measurement items were consistently matched with eighty percent accuracy. Table 17 
summarizes the end results of the sorting procedures conducted in terms of constructs, 
dimensions, and measurement items.  
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Construct-
Dimensions 
Measurement Items 
  
Experience and 
Expertise on the 
Field 
 
Experien 2. For this particular task, how many years of experience did 
you have the last time you coordinated/performed this task? 
 
Scale: 
• Years, Months 
Expertis 3. For this particular task, what was your level of expertise 
the last time you coordinated/performed this task? 
 
Scale: 
• Seven point Likert scale from 1 (novice) to 7 (expert)  
  
Task Efficiency  
PLTime4 4. What was the planned time for the task completion (in 
hours):   ____________ hours 
 
Scale: 
• Hours 
AcTime5 5. What was the actual time required for completing the task 
(in hours):  ____________ hours 
 
Scale: 
• Hours 
PLBudg6 6. What was the planned budget/cost for the task: $ 
____________ 
 
Scale: 
• Dollars 
AcBudg7 7. What was the actual budget/cost for the task:   $ 
____________ 
 
Scale: 
• Dollars 
 
Table 17. Constructs-Dimensions and Measurement Items 
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For the following measurement items, the measurement 
scale used was a: 
• Seven point Likert scale from 1 (strongly disagree) to 
7 (strongly agree) 
  
Construct-
Dimensions 
Measurement Items 
  
TEfcy8 8. The task was completed within the planned time schedule 
TEfcy9 9. The task was completed within the allocated budget 
TEfcy10 10. The task was completed within the planned number of 
person-hours  
TEfcy11 11. The task was completed with efficient use of all available 
resources  
TEfcy12 12. Completing the task did not required additional 
unanticipated resources  
  
Task Effectiveness  
TEfss13 13. The task was completed satisfactorily for all participants  
TEfss14 14. All incident requirements were met when the task was 
completed  
TEfss15 15. The task was completed successfully without negatively 
impacting other tasks  
TEfss16 16. The task was effectively completed despite any conflicting 
task requirements  
  
Task Novelty  
  
Task Newness  
TNvNew1 Setting the objectives of this new task required answering 
questions that have not been asked before  
TNvNew2 Coordinating/performing the activities of this new task 
required answering questions that have not been asked before  
TNvNew3 Setting the objectives for this new task required adopting new 
procedures  
TNvNew4 Coordinating/performing the activities of this new task 
required adopting new ways of doing things  
TNvNew5 This predefined task is not always required when the EOC is 
activated 
 
Table 17 (continued …) 
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For the following measurement items, the measurement 
scale used was a: 
• Seven point Likert scale from 1 (strongly disagree) to 
7 (strongly agree) 
  
Construct-
Dimensions 
Measurement Items 
  
Task 
Nonroutineness 
 
TNvNoR6 The objectives for this predefined task are not the same every 
time the EOC is activated 
TNvNoR7 The activities involved in this predefined task are not the same 
for every EOC activation  
TNvNoR8 This task involves activities that are not previously specified 
in existing standard operating procedures 
TNvNoR9 This predefined task requires changing the required activities 
  
Task Unanalyzability  
  
Task Difficulty  
TUnDif10 It is difficult to see clearly the sequence of steps that can be 
followed to coordinate/perform the activities of this task  
TUnDif11 You came across specific difficult problems that you were not 
sure how to solve immediately  
TUnDif12 Coordinating/performing the task required you to spend 
additional time to think and solve specific problems  
TUnDif13 While coordinating/performing the task, it was difficult to 
know whether the results of your efforts would be correct  
Information 
Equivocality 
 
TUnInE14 The objectives set for this task were not clearly defined 
according to existing standard operating procedures 
TUnInE15 Before you started this task, the information used for setting 
the objectives of this task meant different things to different 
people  
TUnInE16 During the execution of this task, the information used to 
accomplish the task objectives meant different things to 
different people 
TUnInE17 There were multiple possible ways to interpret how to achieve 
the objectives of this task 
TUnInE18 There were multiple ways to interpret the possible outcomes 
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for this task  
TUnInE19 There were no clear measures to evaluate the task outcomes 
and performance  
 
Table 17 (continued …) 
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For the following measurement items, the measurement 
scale used was a: 
• Seven point Likert scale from 1 (strongly disagree) to 
7 (strongly agree) 
  
Construct-
Dimensions 
Measurement Items 
  
Amount of Task 
Information 
 
TUnIEA30 You waited until all relevant information was examined 
before deciding a course of action to execute the activities for 
this task  
TUnIEA31 You kept gathering data until an excellent solution emerged 
before deciding a course of action to execute the activities for 
this task  
TUnIEA32 You acquired all possible information before making a final 
decision to execute the activities for this task  
TUnIEA33 You went over all the available information until an excellent 
solution appeared before deciding a course of action to 
execute the activities for this task  
  
Task Significance  
  
Task Urgency  
TSgUrg20 This task required your immediate attention  
TSgUrg21 The pressure to complete this task did not allow you time to 
think  
TSgUrg22 The task did not have built-in slack time which allowed you 
time to think  
TSgUrg23 The activities of this task must be done as fast as possible  
TSgUrg24 You were primarily focused on achieving the immediate 
objectives for this task  
Task Impact  
TSgImp25 Failure to complete this task would significantly impact the 
lives or well-being of people  
TSgImp26 Failure to complete this task would have significant economic 
impact  
TSgImp27 Failure to complete this task would incur significant 
infrastructure loss during the disaster  
TSgImp28 Failure to complete this task would create a pile-up of 
activities in your own work  
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TSgImp29 Failure to complete this task would slow down or create a 
bottleneck for other people 
 
Table 17 (continued …)
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For the following measurement items, the measurement 
scale used was a: 
• Seven point Likert scale from 1 (strongly disagree) to 
7 (strongly agree) 
  
Construct-
Dimensions 
Measurement Items 
  
Knowledge Sharing 
Purposes 
 
  
Knowledge for 
Exploration 
 
KSPExor1 You searched for new ways to coordinate/perform the 
activities of this task  
KSPExor2 You had to modify existing procedures to coordinate/perform 
the activities of this task  
KSPExor3 You had to learn new skills or knowledge to 
coordinate/perform the activities of this task 
KSPExor4 You discovered different procedures to coordinate/perform 
this task  
Knowledge for 
Exploitation 
 
KSPExit5 To coordinate/perform this task, you used the experience you 
gained from coordinating/performing similar tasks in the past  
KSPExit6 To coordinate/perform this task, you used your expertise  
KSPExit7 You applied the needed knowledge you obtained from 
existing standard operating procedures  
KSPExit8 There is a defined body of knowledge which can guide you in 
doing the activities for this task  
 
Table 17 (continued …)
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For the following measurement items, the measurement 
scale used was a: 
• Seven point Likert scale from 1 (strongly disagree) to 
7 (strongly agree) 
  
Construct-
Dimensions 
Measurement Items 
  
Knowledge Sharing 
Mechanisms 
 
  
Personal Contact  
KSMPC1 New personnel can acquire the required knowledge for this 
task by talking to skilled employees  
KSMPC2 New personnel can acquire the required knowledge for this 
task by face-to-face on-the-job training  
KSMPC3 Personal contact interactions were required to execute the 
activities for this task  
KSMPC4 You were able to interact with others when 
coordinating/performing this task  
KSMPC5 People were available for personal interaction during the 
execution of this task  
KSMPC6 You had access to experts when you needed their knowledge 
and advice to execute this task  
Written Documents  
KSMWD7 The knowledge required to coordinate/perform this task was 
captured in documents  
KSMWD8 The knowledge required to coordinate/perform this task was 
stored in computer systems  
KSMWD9 An extensive documentation describing critical parts of the 
knowledge is required to coordinate/perform this task  
KSMWD10 Standard operating procedures exist to support this task  
KSMWD11 You were able to access to existing standard operating 
procedures when coordinating/performing this task  
KSMWD12 Standard operating procedures were available to support this 
task  
KSMWD13 New employees can learn how to coordinate/perform this task 
by studying existing standard operating procedures  
 
 Table 17 (continued …) 
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5. Data Analysis and Results 
5.1 Survey Data Collection 
The target survey respondents included those who were directly involved in 
disaster management response activities at the Miami-Dade Office of Emergency 
Management. The respondents were members of various emergency executive groups, 
functional groups (human services, infrastructure, and public safety), support groups (311 
answer center, geographic information systems, logistics section, planning and 
information section, and special needs support center), information communication 
systems, and other related public agencies and private corporations. The targeted 734 
potential respondents were individuals with experience in disaster management response 
events. 
Before the respondents answered questions related to task uncertainty dynamic 
disaster management measures, they were asked to identify a specific disaster response 
task that they had been recently involved with and were asked to refer to that specific task 
when answering all relevant questions. To make the interpretation of tasks consistent, a 
list of typical disaster management response tasks was provided as a resource of 
examples. Respondents first answered questions that were related to measures of the 
different dimensions of task uncertainty.   
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They then assessed the extent to which they were engaged in knowledge sharing 
for the purpose of knowledge exploration and knowledge exploitation. They also 
provided respondent background information, such as job title, education, the specific 
emergency functional group to which they belonged, the number of years they have 
worked in their current organization, and the number of years they have worked in the 
disaster management field. A total of 168 usable responses were received and used in our 
data analysis, representing an overall response rate of 22.9%. The characteristics of the 
respondents who were included in the sample are as follows: 
 
• Years of experience had to coordinated and/or performed this task:    9.41 Years 
• Years worked in the emergency management field:   10.09 Years  
• Years worked at current organization 1:       3.50 Years 
• Years worked at the Emergency Operations Center:        5.74 Years 
 
• Organizational Level  
 
o Senior Management:       41.70% 
o Middle Management:       30.40% 
o Operations Management:      28.00% 
 
• People belonging to the following Office of Emergency Management and/or 
Emergency Operations Center functional groups:  
 
o  Infrastructure Group  23.80% 
o  Human Services Group     14.30% 
o  Public Safety Group   35.70% 
 
o Other:  
 
  Hospitals/Health Care    3.57% 
  Planning and Logistics    3.57% 
  Staff and Support Organizations   2.97% 
  Operations   2.38% 
  City/Municipal   1.78% 
  Other 11.90%
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5.2 Pre-Analysis and Data Screening  
Once a minimum of 168 completed survey responses was reached, a preliminary 
analysis process was performed, and data screening procedures were initiated. The 
objective of these procedures was to evaluate the quality of the collected data collected 
prior to the subsequent statistical and multivariate tests. The four data screening purposes 
that were suggested for this research study dealt with data accuracy, missing data, 
extreme data values, normality, linearity, and homoscedasticity so as to “assess the 
adequacy of fit between the data and the assumptions” [Mertler and Vannatta, 2005, p. 
25] of the multivariate statistical methods that were planned to be used to analyze this 
data.  
 Data accuracy and missing data were assessed for each variable. Using SPSS 
statistical software, missing data were determined. In addition, extreme data values, also 
known as outliers, were identified as values that were beyond the variable mean 
plus/minus three standard deviations. No missing values were found because one of the 
requisites was to completely answer the survey so as to avoid having any missing values. 
Furthermore, very few cases were found to have outlier values, and after careful analysis 
and feedback from the respondents, it was determined that the outlier value was not an 
error but was the intended response of the survey respondent.  
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5.3 Non-Response Bias Analysis  
To examine the nonresponse bias for this study, the data were assessed based on 
the dates that the surveys were completed according to early and late replies on key 
constructs and demographic variables. The data were divided in two groups according to 
the date that the survey was completed. Each group represented the early and late 
respondents, and the late group served as a proxy for those potential respondents who 
took the survey. Independent-sample t tests were conducted on the following constructs 
and variables:  
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Constructs:  
• Task nonroutineness 
• Task newness 
• Task difficulty 
• Amount of task information 
• Task urgency 
• Task impact 
• Knowledge sharing for exploration 
• Knowledge sharing for exploitation 
• Knowledge sharing through written documents 
• Knowledge sharing through personal contacts 
• Task Efficiency 
• Task Effectiveness 
 
Demographic Variables: 
• Years worked in the disaster management field 
• Years worked in current organization 
• Level of expertise 
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Construct 
 
Result of t test Comments 
   
Years worked in the 
disaster management field 
Significant at .05 level  Mean difference is: -3.10 
Mean values: 11.95 and 
15.05 
Years worked in current 
organization 
Not Significant  
Level of expertise Not Significant  
   
Task nonroutineness Not Significant  
Task newness Significant at .05 level  Mean difference is: 0.6191
Mean values: 4.3889 and 
3.7698 
Task difficulty Not Significant  
Amount of task 
information 
Not Significant  
Task urgency Not Significant  
Task impact Not Significant  
   
Knowledge sharing for 
exploration 
Not Significant  
Knowledge sharing for 
exploitation 
Not Significant  
Knowledge sharing 
through written documents 
Not Significant  
Knowledge sharing 
through personal contacts 
Not Significant  
   
Task efficiency Not Significant  
Task effectiveness Not Significant  
 
Table 18. Summary of tests to examine non-response bias 
According to the independent-sample t test results, eleven of twelve key 
constructs of this study indicated that the differences in their mean values were not 
significant. In addition, two of the three demographic variables of this study indicated 
that the differences in their mean values were not significant at 0.05 level.  
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These results are a reasonable measure to indicate that this survey data set is not 
likely to possess response bias. 
 
5.4 Validity and Reliability Issues 
To assess whether the measurement items were reliable, this research study used 
internal consistency estimates of reliability based on Cronbach’s alpha statistical test. 
Cronbach’s alpha statistical test determines the “consistency in scores among equivalent 
items” [Green and Salkind, 2004, p. 325].  
 To conduct Cronbach’s alpha statistical reliability test, the following steps were 
followed. First, the underlying internal consistency reliability procedure assumptions 
were met. The underlying internal consistency reliability procedure assumptions are as 
follows: the components of the measurement are equivalent, the errors in the 
measurements between parts are unrelated, and an item is a sum of its true and erroneous 
scores. Second, it was determined that all items used the same scale, and that if any items 
were needed, these were to be reverse-scaled. Third, using SPSS, a reliability analysis 
was conducted for Cronbach’s alpha statistical reliability test according to the 
assumptions met in the first step of this process. Fourth, once the appropriate reliability 
analyses were performed, a Cronbach’s alpha coefficient was reported to assess the 
coefficient alpha reliability test. Cronbach’s alpha corrected correlation coefficients 
usually range from 0 to 1, and the reliability of these scale scores increases as the 
coefficient values approach 1.  
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 Internal consistency estimates of reliability, which are described by 
Cronbach’s alpha values, were computed for the three dimensions of uncertain dynamic 
disaster management tasks (novelty, unanalyzability, and significance), two purposes for 
knowledge sharing (exploration and exploitation), two mechanisms for knowledge 
sharing (personal contacts and written documents), and task performance. As shown in 
Table 19, the reliability estimates for all variables are above 0.60, indicating satisfactory 
levels of reliability (Hair, Anderson, Tatham & Black, 1998). 
 
Task Uncertainty Dimensions 
 
Cronbach's 
Alpha
Cronbach's  
Alpha  
Standardized 
Items Alpha 
Number 
of
Items
  
Task Novelty            0.773 0.775 6
Task Newness            0.826 0.826 3
TNvNew2, TNvNew3,  
TNvNew4  
   
Task Nonroutineness            0.768 0.768 3
TNvNew5, TNvNoR6, TNvNoR7     
  
Task Unanazability 0.681 0.683 8
Task Difficulty            0.792 0.793 5
TUnDif10, TUnDif11, TUnDif12, 
TUnDif13,TUnInE14  
Amount of Information 0.797 0.797 3
TUnIEA30,TUnIEA31,TUnIEA33     
 
Table 19. Reliability estimates (Cronbach’s alphas) for the constructs 
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Cronbach's 
Alpha
Cronbach's  
Alpha  
Standardized 
Items Alpha 
Number 
of
Items
  
Task Significance            0.659 0.659 6
Task Urgency            0.647 0.644 3
TSgUrg20, TSgUrg23, TSgUrg24  
   
Task Impact            0.654 0.654 3
TSgImp25, TSgImp26, TSgImp28     
     
Knowledge Sharing Dimensions  
Knowledge Sharing Purposes            0.703 0.707 8
KS for Exploration            0.813 0.813 4
KSPExor1, KSPExor2, KSPExor3, 
KSPExor4,     
     
KS for Exploitation            0.776 0.780 4
KSPExit5, KSPExit6, KSPExit7, 
KSPExit8       
       
Knowledge Sharing Mechanisms            0.884 0.880 11
KS through Personal Contact   4
KSMPC2, KSMPC3, KSMPC4,  
KSMPC5            0.750 0.765  
     
KS through Written Documents            0.910 0.910 7
KSMWD7, KSMWD88, KSMWD9, 
KSMWD10, KSMWD11, KSMWD12, 
KSMWD13       
       
Task Performance Dimensions  
Task Performance            0.762 0.768 6
Task Efficiency            0.764 0.761 3
TEfcy8, TEfcy9, TEfcy10       
   
Task Effectiveness            0.757 0.768 3
TEfss13, TEfss14, TEfss16,        
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Table 19. (continued …) 
5.5 Measurement Validation 
Construct validity is commonly defined as the agreement between the construct 
along with its conceptual definition and the items that are used to measure the construct 
[Schwab, 1980]. Two relevant concepts in construct validity include convergent validity 
and discriminant validity. Convergent validity refers to “the degree to which two or more 
attempts to measure the same concept […] are in agreement” [Bagozzi and Phillips, 
1982, p. 468]. Discriminant validity is defined as “the degree to which measures of 
distinct concepts differ” [Bagozzi and Phillips, 1982, p. 469]. 
For this research study, each construct was measured by different dimensions 
according to the following list: uncertain dynamic disaster management tasks including 
task novelty (task nonroutineness and task newness), task unanalyzability (task difficulty 
and the amount of task information), and task significance (task urgency and task 
impact); knowledge sharing by purpose (exploration and exploitation) and mechanism 
(personal contact and written documents); and task performance (in terms of 
effectiveness and efficiency). Based on these constructs and their respective measurement 
dimensions, it was expected to have a high degree of convergent validity, or large 
common variance, for those items that were measuring their intended constructs and a 
lower degree of discriminant validity, or little common variance, for those items that 
were intended to measure other constructs with no cross loadings observed [Schwab, 
1980, Bagozzi and Phillips, 1982]. 
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Construct validity was assessed via the multivariate statistical procedure of factor 
analysis. Factor analysis identifies the “factors that statistically explain the variation and 
covariation among measures” [Green and Salkind, 2004, p. 312]. In addition, this method 
reduces the data by obtaining together those variables that measure the same construct 
[Mertler and Vannatta, 2005]. The factor analysis statistical procedure was developed 
through factor extraction and factor rotation. Factor extraction uses principal component 
analysis to assess “all sources of variability for each variable” [Mertler and Vannatta, 
2005, p. 275] and extract from a correlation matrix those factors that “account for the 
largest amount of the variability among the measured variables” [Green and Salkind, 
2004, p. 314].  
After obtaining these extracted factors, “the number of factors underlying a set of 
measured variables” [Green and Salkind, 2004, p. 314] can be determined. The variability 
of a factor is also known as the eigenvalue. The criterion to chose those extracted factors 
is commonly based on eigenvalues that are greater than 1 (for a total number of variables 
that is less than 30) and communalities that are greater than 0.70. Another criterion used 
is to choose those extracted factors that “account for at least 70% total variability” 
[Mertler and Vannatta, 2005, p. 277].     
 Once the factor extraction procedure was completed, factor rotation must be 
considered. The objective of factor rotation is to “statistically manipulate (i.e., to rotate 
factors) the results to make the factors more interpretable” [Green and Salkind, 2004, p. 
313]. Varimax is the most commonly used rotation method, reporting orthogonal or 
uncorrelated factors.  
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The varimax factor rotation method produces a rotated factor matrix, which is also known 
as the factor-loading matrix. After acquiring these results  the component loadings with 
higher absolute coefficients are analyzed in terms of strength and direction so as to assess 
commonalties and assign a representative grouping name to each component.  
As a result, those component loadings with higher absolute coefficients should 
correspond to the intended constructs and measurement items, and they can be 
determined to have convergent validity. Additionally, those component loadings with 
lower absolute coefficients should correspond to other intended constructs and 
measurement items, and they can be determined to have discriminant validity.  
The tables below summarize the results of the factor analyses that were conducted 
for the following uncertain dynamic disaster management task dimensions: task novelty 
(task nonroutineness and task newness), task unanalyzability (task difficulty and the 
amount of task information), and task significance (task urgency and task impact); 
knowledge-sharing purpose (exploration and exploitation) and knowledge-sharing 
mechanisms (personal contact and written documents); and task performance (in terms of 
effectiveness and efficiency). 
 
5.5.1 Task Novelty 
 
The dimensionality of the 9 items used to measure task novelty was analyzed 
using maximum likelihood factor analysis. The number of factors to rotate was 
determined on the a priori hypothesis that the construct was bidimensional (task newness 
and task nonroutinenes), the eigenvalues, and the interpretability of the factor solution. 
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The initial hypothesis of bi-dimensionality was supported and the rotated solution yielded 
two interpretable factors. Tables 20 and 21 show the final result obtained for task 
newness and nonroutineness. For the task newness dimension, given the high variance 
shown by its item TNvNew1, it was decided to drop this item. Finally, for the task 
nonroutineness dimension, two items, TNvNoR8 and TNvNoR8, cross loaded with the 
task newness dimension, so it was decided to delete these items.  
 
Task Newness Items Factor Loadings 
TNvNew2  
Coordinating/performing the activities of this new task 
required answering questions that have not been asked 
before  
.563 
TNvNew3  
Setting the objectives for this new task required adopting 
new procedures  
.892 
TNvNew4  
Coordinating/performing the activities of this new task 
required adopting new ways of doing things 
.865 
Deleted High Variance 
TNvNew1 
Setting the objectives of this new task required 
answering questions that have not been asked 
before 
 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
Table 20. Task newness: factor loadings 
 
 190 
 
 
Task Nonroutineness Items Factor Loadings 
TNvNew5  
This predefined task is not always required when the EOC 
is activated  
.564 
TNvNoR6  
The objectives for this predefined task are not the same 
every time the EOC is activated  
.974 
TNvNoR7  
The activities involved in this predefined task are not the 
same for every EOC activation  
.611 
Deleted Cross Loadings 
TNvNoR8 
This task involves activities that are not previously 
specified in existing standard operating procedures 
TNvNoR9  
This predefined task requires changing the 
required activities  
 
 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 21. Task nonroutineness: factor loadings 
 
 
5.5.2 Task Unanalyzability 
 
The dimensionality of the 14 items used to measure task unanalyzability was 
analyzed using maximum likelihood factor analysis. The number of factors to rotate was 
determined on the a priori hypothesis that the construct was tri-dimensional (task 
difficulty, information equivocality, and amount of task information), the eigenvalues, 
and the interpretability of the factors solution. The initial hypothesis of tri-dimensionality 
was not supported and the rotated solution yielded just two interpretable factors.  
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Tables 22, 23, and 24 show the final result obtained for task difficulty, information 
equivocality, and amount of task information. For the information equivocality 
dimension, five items, TUnInE15, TUnInE16, TUnInE17, TUnInE18, and TUnInE19, 
cross loaded with the task difficulty dimension, so it was decided to delete these items. 
Finally, the amount of task information dimension, given the high variance shown by 
item TUnIEA32, it was decided to drop this item. 
 
Task Difficulty Items Factor Loadings 
TUnDif10  
It is difficult to see clearly the sequence of steps that can 
be followed to coordinate/perform the activities of this 
task  
.692 
TUnDif11 
You came across specific difficult problems that you were 
not sure how to solve immediately 
.766 
TUnDif12  
Coordinating/performing the task required you to spend 
additional time to think and solve specific problems  
.746 
TUnDif13  
While coordinating/performing the task, it was difficult to 
know whether the results of your efforts would be correct  
.660 
TUnInE14  
The objectives set for this task were not clearly defined 
according to existing standard operating procedures  
.540 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 22. Task difficulty: factor loadings 
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Information Equivocality Items Factor Loadings 
Deleted Cross Loadings 
TUnInE15  
Before you started this task, the information used 
for setting the objectives of this task meant 
different things to different people  
TUnInE16  
During the execution of this task, the information 
used to accomplish the task objectives meant 
different things to different people  
TUnInE17  
There were multiple possible ways to interpret 
how to achieve the objectives of this task  
TUnInE18  
There were multiple ways to interpret the possible 
outcomes for this task  
TUnInE19  
There were no clear measures to evaluate the task 
outcomes and performance 
 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 23. Information equivocality: factor loadings 
 
 
 
Amount of Task Information Items Factor Loadings 
TUnIEA30  
You waited until all relevant information was examined 
before deciding a course of  
action to execute the activities for this task  
.680 
TUnIEA31  
You kept gathering data until an excellent solution 
emerged before deciding a course of  
action to execute the activities for this task  
.803 
TUnIEA33  
You went over all the available information until an 
excellent solution appeared before  
deciding a course of action to execute the activities for 
this task  
.779 
 
Table 24. Amount of task information: factor loadings 
 193 
 
 
Amount of Task Information Items Factor Loadings 
Deleted High Variance 
TUnIEA32 
You acquired all possible information before 
making a final decision to execute the activities for 
this task  
 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 24 (continued …) 
 
 
5.5.3 Task Significance 
 
The dimensionality of the 10 items used to measure task significance was 
analyzed using maximum likelihood factor analysis. The number of factors to rotate was 
determined on the a priori hypothesis that the construct was bi-dimensional (task urgency 
and task significance), the eigenvalues, and the interpretability of the factors solution. 
The initial hypothesis of bi-dimensionality was supported and the rotated solution yielded 
two interpretable factors. Tables 25 and 26 show the final result obtained for task urgency 
and task significance. For the task urgency dimension, just two items, TsgUrg21 and 
TsgUrg22, loaded into the other task significance dimension so it was decided to delete 
these items.  Finally, for the task impact, item TSgImp29 cross loaded with the task 
urgency dimension and item TSgImp27 showed a high variance so it was decided to drop 
these two items. 
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Task Urgency Items Factor Loadings 
TSgUrg20 
This task required your immediate attention  
.567 
TsgUrg23 
The activities of this task must be done as fast as possible  
.851 
TsgUrg24 
You were primarily focused on achieving the immediate 
objectives for this task  
.428 
Deleted Factor belonging to “Other” Significant construct 
TsgUrg21  
The pressure to complete this task did not allow 
you time to think 
TsgUrg22 
The task did not have built-in slack time which 
allowed you time to think  
 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 25. Task urgency: factor loadings 
 
Task Impact Items Factor Loadings 
TSgImp25 
Failure to complete this task would significantly impact 
the lives or well-being of people  
.470 
TSgImp26 
Failure to complete this task would have significant 
economic impact  
.947 
TSgImp28 
Failure to complete this task would create a pile-up of 
activities in your own work  
.512 
Deleted Cross Loadings 
TSgImp29 
Failure to complete this task would slow down or 
create a bottleneck for other people 
 
Deleted High Variance 
TSgImp27  
Failure to complete this task would incur 
significant infrastructure loss during the disaster 
 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 26. Task impact: factor loadings 
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5.5.4 Knowledge Sharing Purposes 
 
 
The dimensionality of the 8 items used to measure knowledge sharing purposes 
was analyzed using maximum likelihood factor analysis. The number of factors to rotate 
was determined on the a priori hypothesis that the construct was bi-dimensional 
(knowledge sharing for exploration and knowledge sharing for exploitation), the 
eigenvalues, and the interpretability of the factors solution. The initial hypothesis of bi-
dimensionality was supported and the rotated solution yielded two interpretable factors. 
Tables 27 and 28 show the final result obtained knowledge sharing for exploration and 
knowledge sharing for exploitation.  
 
Knowledge Sharing for Exploration Items Factor Loadings 
KSPExor1  
You searched for new ways to coordinate/perform the 
activities of this task  
.591 
KSPExor2  
You had to modify existing procedures to 
coordinate/perform the activities of this task 
.795 
KSPExor3  
You had to learn new skills or knowledge to 
coordinate/perform the activities of this task  
.706 
KSPExor4  
You discovered different procedures to 
coordinate/perform this task  
.822 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 27. Knowledge sharing for exploration: factor loadings 
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Knowledge Sharing for Exploitation Items Factor Loadings 
KSPExit1  
To coordinate/perform this task, you used the experience 
you gained from coordinating/ performing similar tasks in 
the past 
.791 
KSPExit2  
To coordinate/perform this task, you used your expertise 
.796 
KSPExit3  
You applied the needed knowledge you obtained from 
existing standard operating procedures 
.571 
KSPExit4  
There is a defined body of knowledge which can guide 
you in doing the activities for this task 
.561 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 28. Knowledge sharing for exploitation: factor loadings 
 
 
5.5.5 Knowledge Sharing Mechanisms 
 
The dimensionality of the 13 items used to measure knowledge sharing 
mechanisms was analyzed using maximum likelihood factor analysis. The number of 
factors to rotate was determined on the a priori hypothesis that the construct was bi-
dimensional (knowledge sharing through personal contacts and knowledge sharing 
through written documents), the eigenvalues, and the interpretability of the factors 
solution. The initial hypothesis of bi-dimensionality was supported and the rotated 
solution yielded two interpretable factors. Tables 29 and 30 show the final result obtained 
for knowledge sharing through personal contacts and knowledge sharing through written 
documents.  
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For the knowledge sharing through written documents dimension, one item, 
KSMPC1, fell below the threshold of .3 and item KSMPC6 cross loaded cross loaded 
with the knowledge sharing through personal contacts so it was decided to drop these two 
items. 
 
Knowledge Sharing through Personal Contact Items Factor Loadings 
KSMPC2 
New personnel can acquire the required knowledge for 
this task by face-to-face on-the-job training  
.449 
KSMPC3 
Personal contact interactions were required to execute the 
activities for this task 
.630 
KSMPC4 
You were able to interact with others when 
coordinating/performing this task  
.936 
KSMPC5 
People were available for personal interaction during the 
execution of this task 
.625 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 29. Knowledge sharing through personal contact: factor loadings 
 
Knowledge Sharing through Written Documents Items Factor Loadings 
KSMWD7 
The knowledge required to coordinate/perform this task 
was captured in documents  
.747 
KSMWD8 
The knowledge required to coordinate/perform this task 
was stored in computer systems  
.623 
KSMWD9  
An extensive documentation describing critical parts of 
the knowledge is required to coordinate/perform this task  
.565 
KSMWD10 
Standard operating procedures exist to support this task 
.861 
KSMWD11 
You were able to access to existing standard operating 
procedures when coordinating/performing this task  
.852 
 
Table 30. Knowledge sharing through written documents: factor loadings 
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KSMWD12 
Standard operating procedures were available to support 
this task 
.907 
KSMWD13 
New employees can learn how to coordinate/perform this 
task by studying existing standard operating procedures  
.599 
Deleted Factor Loading < .3 
KSMPC1  
New personnel can acquire the required 
knowledge for this task by talking to skilled 
employees 
 
Deleted Cross Loadings 
KSMPC6 
You had access to experts when you needed their 
knowledge and advice to execute this task 
 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 30 (continued …)  
 
 
 
5.5.6 Task Performance 
 
The dimensionality of the 9 items used to measure task performance was analyzed 
using maximum likelihood factor analysis. The number of factors to rotate was 
determined on the a priori hypothesis that the construct was bi-dimensional (task 
efficiency and task effectiveness), the eigenvalues, and the interpretability of the factors 
solution. The initial hypothesis of bi-dimensionality was supported and the rotated 
solution yielded two interpretable factors. Tables 31 and 32 show the final result obtained 
for task efficiency and task effectiveness. For the task efficiency dimension, one item, 
TEfcy11, cross loaded with the tasl effectiveness dimension so it was decided to drop this 
item. For the task effectiveness dimension, one item, TEfcy12, fell below the threshold of 
.3 and item TEfss15 showed a high variance so it was decided to drop these two items. 
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Task Efficiency Items Factor Loadings 
TEfcy8  
The task was completed within the planned time schedule  
.722 
TEfcy9  
The task was completed within the allocated budget  
.472 
TEfcy10   
The task was completed within the planned number of 
person-hours  
.931 
Deleted Cross Loadings 
TEfcy11 
The task was completed with efficient use of all 
available resources  
 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 31. Task efficiency: factor loadings 
 
 
Task Effectiveness Items Factor Loadings 
TEfss13  
The task was completed satisfactorily for all participants 
.622 
TEfss14   
All incident requirements were met when the task was 
completed  
.875 
TEfss16   
The task was effectively completed despite any 
conflicting task requirements  
.635 
Deleted Factor Loading < .3 
TEfcy12   
Completing the task did not required additional 
unanticipated resources  
 
Deleted High Variance 
TEfss15   
The task was completed successfully without 
negatively impacting other tasks  
 
Note: 
Extraction Method: Maximum Likelihood 
Rotation Method: Varimax with Kaiser Normalization 
 
Table 32. Task effectiveness: factor loadings 
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5.6 Summary of Reliability Testing 
Table 33 summarizes these results: 
Construct and 
Measures 
Cronbach's 
Alpha 
Standardized 
Item Alpha 
N 
number 
of items 
Comments 
    
Task Novelty 0.773 0.775 6 Satisfactory 
Task Newness 
 TNvNew2, 
 TNvNew3, 
 TNvNew4 
0.826 0.826 3 Satisfactory 
Task Nonroutineness 
 TNvNew5, 
 TNvNoR6,  
 TNvNoR7 
0.768 0.768 3 Satisfactory 
     
Task Unanazability 
 
0.681 0.683 8 Marginally 
acceptable 
Task Difficulty 
 TUnDif10, 
 TUnDif11,  
 TUnDif12, 
 TUnDif13, 
 TUnInE14 
0.792 0.793 5 Satisfactory 
Amount of Task  
Information 
 TUnIEA30,TUnIEA31,
 TUnIEA33 
0.797 0.797 3 Satisfactory 
     
Task Significance 
 
0.659 0.659 6 Marginally 
acceptable 
Task Urgency 
 TSgUrg20, TSgUrg23,  
 TSgUrg24 
0.647 0.644 3 Marginally 
acceptable 
Task Impact 
 TSgImp25, TSgImp26, 
 TSgImp28 
0.654 0.654 3 Marginally 
acceptable 
Table 33. Cronbach's alpha values for reliability testing 
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Construct and 
Measures 
Cronbach's 
Alpha 
Standardized 
Item Alpha 
N 
number 
of items 
Comments 
     
Knowlede Sharing 
Purposes 
0.703 0.707 8 Satisfactory 
KS for Exploration 
 KSPExor1,    
 KSPExor2,  
 KSPExor3, 
 KSPExor4 
0.813 0.813 4 Satisfactory 
KS for Exploitation 
 KSPExit5, 
 KSPExit6,  
 KSPExit7, 
 KSPExit8 
0.776 0.780 4 Satisfactory 
     
Knowlede Sharing 
Mechanisms 
0.884 0.880 11 Satisfactory 
KS through Persornal  
Contact 
KSMPC2,  
KSMPC3,  
KSMPC4,  
KSMPC5 
0.750 0.765 4 Satisfactory 
KS through Written  
Documents 
KSMWD7,   
KSMWD88,  
KSMWD9,   
KSMWD10,  
KSMWD11, 
KSMWD12,  
KSMWD13 
0.910 0.910 7 Satisfactory 
     
Task Performance  
 
0.762 0.768 6 Satisfactory 
Task Efficiency 
 TEfcy8, TEfcy9, 
 TEfcy10 
0.764 0.761 3 Satisfactory 
Task Effectiveness 
 TEfss13, TEfss14,  
 TEfss16 
0.757 0.768 3 Satisfactory 
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Table 33. (continued …) 
5.7 Path Analyses 
 
Sets of multiple regression analyses were conducted to explore the relationships 
between uncertain dynamic disaster management tasks, knowledge sharing, and task 
performance.  
In the first set, the independent variables included the uncertain dynamic disaster 
management tasks and their respective constructs (task novelty, task unanalyzability, and 
task significance), whereas the dependent variable included task performance and its 
respective dimensions (task efficiency and task effectiveness). In the second set, 
knowledge sharing with its respective constructs, knowledge-sharing purposes and their 
dimensions (knowledge sharing for exploration and knowledge sharing for exploitation), 
and knowledge-sharing mechanisms and their dimensions (knowledge sharing through 
personal contacts and knowledge sharing through written documents) were included as 
independent variables along with the three constructs for the uncertain dynamic disaster 
management tasks (task novelty, task unanalyzability, and task significance), whereas the 
dependent variable included task performance and its respective dimensions (task 
efficiency and task effectiveness). In the third set, the independent variables included the 
uncertain dynamic disaster management tasks and their respective constructs (task 
novelty, task unanalyzability, and task significance), whereas the dependent variables 
included knowledge-sharing purposes and their dimensions (knowledge sharing for 
exploration and knowledge sharing for exploitation) and knowledge-sharing mechanisms 
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and their dimensions (knowledge sharing through personal contacts and knowledge 
sharing through written documents). 
These three sets are represented by the following equations: 
 
Set 1. Uncertain dynamic disaster management tasks and task performance 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task  
     Inf., Urgency, Impact)  
 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf., Urgency, Impact)  
 
 
Set 2. Uncertain dynamic disaster management tasks, knowledge sharing, and task  
          performance 
 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf. , Urgency, Impact, Exploration, Exploitation, PC, 
     WD)      
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf. , Urgency, Impact, Exploration, Exploitation, PC, 
     WD)      
 
 
Set 3. Uncertain dynamic disaster management tasks and knowledge sharing 
 
Knowledge Sharing Purposes 
 
Exploration =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task  
     Inf., Urgency, Impact)  
 
Exploitation = ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
              Inf., Urgency, Impact)  
 
 
Knowledge Sharing Mechanisms 
 
Personal Contacts = ƒ  (Newness, Nonroutineness, Difficulty, Amount 
     of Task Inf., Urgency, Impact)  
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Written Documents= ƒ  (Newness, Nonroutineness, Difficulty, Amount 
      of Task Inf., Urgency, Impact)  
 
Table 34 summarizes set of equations 1 and 2 showing the individual values of 
standardized beta coefficients, t-statistic, and the statistically significant level, and table 
35 summarizes set of equations 3 showing the individual values of standardized beta 
coefficients, t-statistic, and the statistically significant level. 
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 Effectiveness  Effectiveness  Efficiency Efficiency  
 Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic 
Task Newness -0.087 -1.015 -0.059 -0.580 -0.117 -1.310 -0.073 -0.708 
Task 
Nonroutineness  
0.087 1.110 0.072 0.917 0.049 0.597 0.040 0.500 
Task Difficulty -0.177 -2.084*    
               
H1c 
-0.184 
               
-2.048*    
               
H5c 
-0.146 -1.659+  
           
H3c 
-0.054 -0.596 
Amount of 
Task 
Information 
0.065 0.884 0.067 0.890 0.226 2.973** 
           
H4a 
0.161 2.093* 
            
H6d 
Task Urgency 0.285 3.777***  
               
H2b 
0.238 3.066** 
               
H5e 
0.049 0.627 -0.006 -0.070 
Task Impact 0.178 2.331*     
               
H2c 
0.195 2.304* 
               
H5f 
0.044 0.554 -0.035 -0.407 
KS Exploration   -0.018 -0.174   -0.046 -0.447 
KS 
Exploitation 
  0.177 1.867+ 
                
H5i 
  0.269 2.794** 
            
H6h 
KS Personal 
Contact 
  0.021 0.242   0.038 0.439 
KS Written 
Documents 
  -0.184 -2.007* 
                
H5j 
  0.041 0.442 
 
                            Adj R2 =0.136; F=5.365***      Adj R2 =0.145; F=3.836***         Adj R2 =0.063; F=2.872*     Adj R2 =0.119; 
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F=3.247*** 
 
 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 34. Summary of path analyses, uncertain dynamic disaster management tasks, knowledge sharing, and task performance 
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Based on the results of Table 34, the standardized β coefficient between task 
difficulty and task effectiveness was negative and significant (-1.177, p <*). This result 
provides support for the hypothesis that task difficulty is negatively associated with task 
effectiveness.  The standardized β coefficient between task urgency and task 
effectiveness was positive and significant (0.285, p <***). This result provides support 
for the hypothesis that task urgency is positively associated with task effectiveness. The 
standardized β coefficient between task impact and task effectiveness was positive and 
significant (0.178, p <*). This result provides support for the hypothesis that task impact 
is positively associated with task effectiveness.  
Furthermore, the standardized β coefficient between task difficulty and task 
efficiency was negative and significant (-0.146, p < +). This result provides support for 
the hypothesis that task difficulty is negatively associated with task efficiency. And, the 
standardized β coefficient between amount of task information and task efficiency was 
positive and significant (0.226, p < **). This result provides support for the hypothesis 
that the amount of task information is positively associated with task efficiency.   
 Similarly, Table 34 shows the results when the variable of knowledge 
sharing along with its constructs, knowledge sharing purpose and its dimensions 
(knowledge sharing for exploration and knowledge sharing for exploitation), and 
knowledge sharing mechanisms and its dimensions (knowledge sharing through personal 
contacts and knowledge sharing through written documents), are added as independent 
variables along with dynamic disaster management tasks and their respective constructs 
(task novelty, task unanazability, and task significance) and the dependent variable of 
task performance and its respective dimensions (task efficiency and task effectiveness).  
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According to the results of Table 34, the standardized β coefficient between task 
difficulty and task effectiveness was negative and significant (-0.184, p <*). This result 
provides support for the hypothesis that task difficulty is negatively associated with task 
effectiveness.  The standardized β coefficient between task urgency and task 
effectiveness was positive and significant (0.238, p <**). This result provides support for 
the hypothesis that task urgency is positively associated with task effectiveness. The 
standardized β coefficient between task impact and task effectiveness was positive and 
significant (0.195, p <*). This result provides support for the hypothesis that task impact 
is positively associated with task effectiveness.  
 The standardized β coefficient between knowledge sharing for exploitation 
and task effectiveness was positive and significant (0.177 , p <+). This result provides 
support for the hypothesis that knowledge sharing for exploitation is positively 
associated with task effectiveness. The standardized β coefficient between knowledge 
sharing through written documents and task effectiveness was negative and significant   
(-0.184 , p <*). This result provides support for the hypothesis that knowledge sharing 
through written documents is negatively associated with task effectiveness.  
Furthermore, the standardized β coefficient between amount of task information 
and task efficiency was positive and significant (0.161, p < *). This result provides 
support for the hypothesis that amount of task information is positively associated with 
task efficiency.  The standardized β coefficient between knowledge sharing for 
exploitation and task efficiency was positive and significant (0.269, p < **). This result 
provides support for the hypothesis that knowledge sharing for exploitation is positively 
associated with task efficiency. 
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 KS for Exploration KS for Exploitation KS through Personal 
Contact 
KS through Written 
Documents 
 Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic 
Task Newness 0.540 8.024*** 
H7a  
0.073 -0.875 -0.029 -0.366 -0.044 -0.583 
Task 
Nonroutineness  
-0.009 -0.144 0.043 0.556 -0.007 -0.086 0.029 0.350 
Task Difficulty 0.130 1.956+ 
H7c
-0.244 -2.952** 
H8c
-0.195 -2.268* 
H9c
-0.309 -3.822***
H10c
Amount of 
Task 
Information 
0.080 1.386 0.203 2.851** 
H8d
0.130 1.755+ 
H9d
0.218 3.126** 
H10d
Task Urgency -0.012 -0.195 0.196 2.668** 
H8e
0.091 1.195 -0.052 -0.723 
Task Impact 0.226 3.761*** 
H7f
0.241 3.228** 
H8f
0.282 3.632*** 
H9f
0.336 4.608*** 
H10f
         
 
                        Adj R2 =0.465; F=25.178***      Adj R2 =0.176; F =6.934***  Adj R2 =0.109; F=4.408***      Adj R2 =0.212; F 
=8.468*** 
 
 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 35. Summary of path analyses, uncertain dynamic disaster management tasks and knowledge sharing 
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To explore the relationships between uncertain dynamic disaster management 
tasks and knowledge sharing, sets of multiple regression analyses were conducted, as 
previously described. Table 35 summarizes the third set of equations, showing the 
individual values of standardized beta coefficients, t-statistics, and levels of statistical 
significance.   
The standardized β coefficient between task newness and knowledge sharing for 
exploration was positive and significant (0.540, p <***). This result provides support for 
the hypothesis that task newness is positively associated with knowledge sharing for 
exploration.  The standardized β coefficient between task difficulty and knowledge 
sharing for exploration was positive and significant (0.130, p <+). This result provides 
support for the hypothesis that task difficulty is positively associated with knowledge 
sharing for exploration. The standardized β coefficient between task impact and 
knowledge sharing for exploration was positive and significant (0.226, p <***). This 
result provides support for the hypothesis that task impact is positively associated with 
knowledge sharing for exploration.   
 The standardized β coefficient between task difficulty and knowledge 
sharing for exploitation was negative and significant (-0.244, p <**). This result did not 
provide support for the hypothesis that task difficulty is positively associated with 
knowledge sharing for exploitation. The standardized β coefficient between amount of 
task information and knowledge sharing for exploitation was positive and significant 
(0.203, p <**). This result provides support for the hypothesis that amount of task 
information is positively associated with knowledge sharing for exploitation.  
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The standardized β coefficient between task urgency and knowledge sharing for 
exploitation was positive and significant (0,196, p <**). This result provides support for 
the hypothesis that task urgency is positively associated with knowledge sharing for 
exploitation. The standardized β coefficient between task impact and knowledge sharing 
for exploitation was positively and significant (0.241, p <**). This result provides 
support for the hypothesis that task impact is positively associated with knowledge 
sharing for exploitation. 
The standardized β coefficient between task difficulty and knowledge sharing 
through personal contacts was negative and significant (-0.195, p <*). This result did not 
provide support for the hypothesis that task difficulty is positively associated with 
knowledge sharing through personal contacts.  The standardized β coefficient between 
amount of task information and knowledge sharing through personal contacts was 
positive and significant (0.130, p <+). This result provides support for the hypothesis that 
amount of task information is positively associated with knowledge sharing through 
personal contacts.   
The standardized β coefficient between task impact and knowledge sharing 
through personal contacts was positive and significant (0.282, p <***). This result 
provides support for the hypothesis that task impact is positively associated with 
knowledge sharing through personal contacts.   
The standardized β coefficient between task difficulty and knowledge sharing 
through written documents was negative and significant (-0.309, p <***). This result did 
not provide support for the hypothesis that task difficulty is positively associated with 
knowledge sharing through written documents.   
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The standardized β coefficient between amount of task information and knowledge 
sharing through written documents was positive and significant (0.218, p <**). This 
result provides support for the hypothesis that amount of task information is positively 
associated with knowledge sharing through written documents. The standardized β 
coefficient between task impact and knowledge sharing through written documents was 
positive and significant (0.336, p <***). This result provides support for the hypothesis 
that task impact is positively associated with knowledge sharing through written 
documents.   
The table below summarizes the hypothesis and the finding of this study through 
path analysis. 
 
H1c.  Task difficulty is negatively associated with 
task effectiveness  
Marginally Supported:  
*p < 0.05 
H2b.  Task urgency is positively associated with task 
effectiveness  
Strongly Supported: 
***p < 0.001 
H2c.  Task impact is positively associated with task 
effectiveness  
Marginally Supported:  
*p < 0.05 
H3c.  Task difficulty is negatively associated with 
task efficiency  
Marginally Not Supported: 
+p < 0.1 
H4a.  Amount of task information is positively 
associated with task efficiency 
Supported:  
**p < 0.01  
H5c.  Task difficulty is negatively associated with 
task effectiveness  
Marginally Supported:  
*p < 0.05 
H5e.  Task urgency is positively associated with task 
effectiveness  
Supported:  
**p < 0.01  
H5f.  Task impact is positively associated with task 
effectiveness  
Marginally Supported:  
*p < 0.05 
H5i.  Knowledge sharing purpose for exploitation is 
negatively associated with task effectiveness 
Marginally Not Supported: 
+p < 0.1 
 
Table 36. Summary of path analyses hypothesis and findings 
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H5j.  Knowledge sharing mechanism through written 
documents is negatively associated with task 
effectiveness 
Marginally Supported:  
*p < 0.05 
H6d.  Amount of task information is positively 
associated with task efficiency 
Marginally Supported:  
*p < 0.05 
H6h.  Knowledge sharing purpose for exploitation is 
positively associated with task efficiency 
Supported:  
**p < 0.01  
H7a. Task newness is positively associated with 
knowledge sharing for exploration 
Strongly Supported: 
***p < 0.001 
H7c. Task difficulty is positively associated with 
knowledge sharing for exploration 
Marginally Not Supported: 
+p < 0.1 
H7f. Task impact is positively associated with 
knowledge sharing for exploration  
Strongly Supported: 
***p < 0.001 
H8c. 
  
Task difficulty is positively associated with 
knowledge sharing for exploitation  
 
Supported:  
**p < 0.01  
but reverse direction 
H8d. 
  
Amount of task information is positively 
associated knowledge sharing for exploitation  
Supported:  
**p < 0.01  
H8e. Task urgency is positively associated with 
knowledge sharing for exploitation 
Supported:  
**p < 0.01   
H8f. Task impact is positively associated with 
knowledge sharing for exploitation 
Supported:  
**p < 0.01 
H9c.  Task difficulty is positively associated with 
knowledge sharing through personal contacts 
Marginally Supported:  
*p < 0.05 
but reverse direction 
H9d.  Amount of task information is positively 
associated knowledge sharing through personal 
contacts 
Marginally Not Supported: 
+p < 0.1 
H9f.  Task impact is positively associated with 
knowledge sharing through personal contacts 
Strongly Supported: 
***p < 0.001 
H10c.  Task difficulty is positively associated with 
knowledge sharing through written documents 
Strongly Supported: 
***p < 0.001 
but reverse direction 
H10d.  Amount of task information is positively 
associated knowledge sharing through written 
documents 
Supported:  
**p < 0.01 
H10f.  Task impact is negatively associated with 
knowledge sharing through written documents 
Strongly Supported: 
***p < 0.001 
 
Table 36. (continued …) 
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Figure 14. Summary of path analyses on task effectiveness 
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Figure 15. Summary of path analyses on task efficiency 
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5.8 Path Analyses with Control Variables  
 
Sets of multiple regression analyses were conducted to explore the relationships 
between uncertain dynamic disaster management tasks, knowledge sharing, and task 
performance and control variables that were taken from the research instrument responses 
and demographic attributes. The control variables that were used in this study were as 
follows:  
1. Years of experience the respondent had the last time he/she 
coordinated/performed the emergency task chosen to respond this research 
survey. 
2. Level of expertise, from novice to expert, the respondent had the last time 
he/she coordinated/performed the emergency task chosen to respond this 
research survey. 
3. Number of years worked in the current organization. 
4. Number of years worked in the emergency management field. 
 
In the first set, the independent variables included the uncertain dynamic disaster 
management tasks and their respective constructs (task novelty, task unanalyzability, and 
task significance) and the control variables of years of experience, level of expertise, 
years worked in the current organization, and years worked in the emergency 
management field; however, the dependent variable included task performance and its 
respective dimensions (task efficiency and task effectiveness).  
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In the second set, knowledge sharing with its respective constructs, knowledge-
sharing purposes and their dimensions (knowledge sharing for exploration and 
knowledge sharing for exploitation), and knowledge-sharing mechanisms and their 
dimensions (knowledge sharing through personal contacts and knowledge sharing 
through written documents) were included as independent variables, and the control 
variables included years of experience, level of expertise, years worked in the current 
organization, and years worked in the emergency management field, along with the three 
constructs for the uncertain dynamic disaster management tasks (task novelty, task 
unanalyzability, and task significance). Conversely, the dependent variable included task 
performance and its respective dimensions (task efficiency and task effectiveness). In the 
third set, the independent variables included the uncertain dynamic disaster management 
tasks and their respective constructs (task novelty, task unanalyzability, and task 
significance) and the control variables of years of experience, level of expertise, years 
worked in the current organization, and years worked in the emergency management 
field, whereas the dependent variables included knowledge-sharing purposes and their 
dimensions (knowledge sharing for exploration and knowledge sharing for exploitation) 
and knowledge-sharing mechanisms and their dimensions (knowledge sharing through 
personal contacts and knowledge sharing through written documents). 
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These three sets are represented by the following equations: 
Set 1. Uncertain dynamic disaster management tasks and task performance 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task  
     Inf., Urgency, Impact, Experience, Expertise, 
     Years Worked Current Organization, Years Worked 
      Emergency Management Field)  
 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf., Urgency, Impact, Experience, Expertise, 
     Years Worked Current Organization, Years Worked 
      Emergency Management Field)  
 
 
Set 2. Uncertain dynamic disaster management tasks, knowledge sharing, and task  
          performance 
 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf. , Urgency, Impact, Exploration, Exploitation, PC, 
     WD, Experience, Expertise, Years Worked Current 
     Organization, Years Worked Emergency Management 
     Field)      
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf. , Urgency, Impact, Exploration, Exploitation, PC, 
     WD, Experience, Expertise, Years Worked Current 
     Organization, Years Worked Emergency Management 
     Field)      
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Set 3. Uncertain dynamic disaster management tasks and knowledge sharing 
 
Knowledge Sharing Purposes 
 
Exploration =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task  
     Inf., Urgency, Impact, Experience, Expertise, Years 
     Worked Current, Organization, Years Worked 
     Emergency Management Field)  
 
Exploitation = ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
              Inf., Urgency, Impact, Experience, Expertise, Years 
     Worked Current, Organization, Years Worked 
     Emergency Management Field)  
 
 
Knowledge Sharing Mechanisms 
 
Personal Contacts = ƒ  (Newness, Nonroutineness, Difficulty, Amount 
        of Task Inf., Urgency, Impact, Experience, 
     Expertise, Years Worked Current, Organization,  
     Years Worked Emergency Management Field)  
 
Written Documents= ƒ  (Newness, Nonroutineness, Difficulty, Amount 
        of Task Inf., Urgency, Impact, Experience, 
     Expertise, Years Worked Current, Organization,  
     Years Worked Emergency Management Field)  
 
Table 37 summarizes set of equations 1 and 2 showing the individual values of 
standardize beta coefficients, t-statistic, and the statistically significant level, and table 38 
summarizes set of equations 3 showing the individual values of standardize beta 
coefficients, t-statistic, and the statistically significant level. 
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 Effectiveness  Effectiveness  Efficiency Efficiency  
 Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic 
Task Newness -0.083 -0.958 -0.051 -0.497 -0.094 -1.025 -0.062 -0.585 
Task 
Nonroutineness  0.084 1.062 0.072 0.905 0.053 0.633 0.053 0.655 
Task Difficulty -0.182 -2.102* -0.167 -1.826+ -0.149 -1.634 -0.059 -0.625 
Amount of 
Task 
Information 0.076 1.032 0.069 0.911 0.219 2.814** 0.157 2.000* 
Task Urgency 0.282 3.720*** 0.234 2.983** 0.042 0.527 -0.015 -0.185 
Task Impact 0.170 2.186* 0.187 2.128* 0.047 0.572 -0.038 -0.423 
KS Exploration   -0.045 -0.435   -0.048 -0.458 
KS 
Exploitation 
 
 0.183 1.875   0.263 2.623 
KS Personal 
Contact   0.029 0.342   0.043 0.487 
KS Written 
Documents   -0.158 -1.648   0.060 0.610 
         
Experience -0.168 -1.887+ -0.164 -1.807+ -0.040 -0.427 -0.028 -0.306 
Expertise 0.000 0.003 -0.014 -0.159 0.051 0.556 -0.034 -0.363 
Worked Years 
Current Org. 0.067 0.872 0.033 0.414 0.092 1.135 0.080 0.993 
Worked Years 
in Emergency 
Management 0.097 1.232 0.081 1.017 -0.052 -0.628 -0.022 -0.270 
                           Adj R2 = 0.145; F= 3.843***    Adj R2 = 0.152; F= 3.138***    Adj R2 = 0.050; F= 1.876+       Adj R2 = 0.104; 
F=2.377** 
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Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
Table 37. Summary of path analyses, uncertain dynamic disaster management tasks, knowledge sharing, and control variables on 
task performance 
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 KS for Exploration KS for Exploitation KS through Personal 
Contact 
KS through Written 
Documents 
 Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic 
Task Newness 0.545 7.955*** -0.027 -0.323 0.004 0.044 0.019 0.237 
Task 
Nonroutineness  -0.020 -0.325 0.016 0.209 -0.045 -0.555 -0.062 -0.852 
Task Difficulty 0.153 2.246* -0.231 -2.795** -0.178 -2.008* -0.246 -3.080** 
Amount of 
Task 
Information 0.071 1.221 0.190 2.695** 0.120 1.582 0.179 2.633** 
Task Urgency -0.010 -0.167 0.207 2.872** 0.101 1.301 -0.041 -0.587 
Task Impact 0.234 3.832*** 0.235 3.178** 0.284 3.578*** 0.371 5.182*** 
         
Experience -0.162 -2.307* -0.071 -0.838 -0.004 -0.047 -0.008 -0.100 
Expertise 0.119 1.731+ 0.274 3.288*** 0.138 1.547 0.216 2.684** 
Worked Years 
Current Org. 0.021 0.344 0.083 1.124 -0.020 -0.256 -0.133 -1.871+ 
Worked Years 
in Emergency 
Management -0.007 -0.110 -0.065 -0.871 -0.048 -0.600 -0.182 -2.505* 
                            Adj R2 = 0.471; F= 15.855*** Adj R2 = 0.222; F= 5.770***  Adj R2 = 0.105; F= 2.962**     Adj R2 = 0.273; 
F=7.276*** 
  
Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 38. Summary of path analyses, uncertain dynamic disaster management tasks and control variables on knowledge sharing 
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For the first and second sets of equations, based on the results of Table 37, there 
were no major differences in the magnitudes and directions of the relationships between 
the independent variables of uncertain dynamic disaster management tasks, knowledge 
sharing, the control variables, and the dependent variable of task performance. Similarly, 
for the third set of equations based on the results of Table 38, there were no major 
differences in the magnitudes and directions of the relationships between the independent 
variables of uncertain dynamic disaster management tasks, the control variables, and the 
dependent variable of knowledge sharing. In other words, the findings remained the 
same. 
 
5.9 Moderating Effects of Knowledge Sharing 
 
To assess the levels of knowledge-sharing purposes (exploration and exploitation) 
and mechanisms (personal contacts and written documents) that were required to have a 
positive or negative relationship between uncertain dynamic tasks and their novelty 
dimensions (task newness and task nonroutineness), unanalyzability dimensions (task 
difficulty and amount of task information), and significance dimensions (task urgency 
and task impact) and task performance (task effectiveness and task performance), two 
moderating effects methodologies were adopted. First, the median values for knowledge-
sharing purposes (exploration and exploitation) and mechanisms (personal contacts and 
written documents) were estimated.  
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Then, the survey data were divided into two groups: the first group contained 
those cases for which the values of the specific knowledge-sharing purpose (exploration 
and exploitation) and mechanisms (personal contacts and written documents) were less 
than the median values, and the second group contained those cases for which the values 
of the specific knowledge-sharing purpose (exploration and exploitation) and 
mechanisms (personal contacts and written documents) were equal or greater than the 
median values.  
 Therefore, it is assumed that the first group of uncertain dynamic tasks 
was performed using relatively low levels of knowledge-sharing purposes (exploration 
and exploitation) and mechanisms (personal contacts and written documents), and the 
second group of uncertain dynamic tasks was performed using relatively high levels of 
knowledge-sharing purposes and mechanisms. 
Second, the moderated relationships that were described above can be determined 
through multiple regressions, wherein the relationship between independent and 
dependent variables is moderated by a moderating variable. These interaction effects 
occur when the “effect of the independent variable on the dependent variable differs 
depending on the value of a third variable, called the moderator variable” [Jaccard and 
Turrisi, 2003, p. 3]. Simple regression analyses were performed with the independent 
variables, the moderating variables, and the cross-product terms that were formed from 
the interaction effects of the independent variables and the moderating variables. 
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Therefore, it is assumed that the moderating variables, knowledge sharing-
purposes (exploration and exploitation) and mechanisms (personal contacts and written 
documents) within the cross-product terms that were formed through the interaction 
effects with the uncertain dynamic tasks, novelty dimensions (task newness and task 
nonroutineness), unanalyzability dimensions (task difficulty and the amount of task 
information), and significance dimensions (task urgency and task impact) will influence 
task performance (task effectiveness and task performance). 
 Corresponding to the first moderating effects methodology cited above 
and the first set of moderating hypotheses, wherein knowledge sharing for exploration 
and knowledge sharing through written documents moderate the relationship between 
uncertain dynamic task characteristics and task performance, two sets of multiple 
regression analyses were performed according to the following equations:  
 
1. Knowledge sharing for exploration less than its median value 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact) 
 
2. Knowledge sharing for exploration equal or greater than its median value 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact) 
 
3. Knowledge sharing through written documents less than its median value 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact) 
 
4. Knowledge sharing through written documents equal or greater than its median value 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact) 
 
The significant results are depicted in Figure 16 and Table 39.  
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The standardized β coefficient between task difficulty and task effectiveness was 
negative and significant (-0.289, p <*) when the level of knowledge sharing through 
written documents was equal or above its median value. However, when the level of 
knowledge sharing through written documents was below its median value, this 
relationship was not significant. This result indicates that when the level of knowledge 
sharing through written documents is equal or greater than its median value, the negative 
impact of task difficulty is greater on task effectiveness as compared to the impact when 
knowledge sharing through written documents is below its median value. This result 
provide support for the hypothesis that knowledge sharing through written documents 
negatively moderates the relationship between uncertain dynamic task characteristics 
with unanalyzability dimension (task difficulty) with task effectiveness. 
The standardized β coefficient between task urgency and task effectiveness was 
positive and significant (0.415, p <***) when the level of knowledge sharing through 
written documents was below its median value. It was also positive and significant 
(0.205, p <+) when the level of knowledge sharing through written documents was equal 
or greater than its median value. However, these results indicate that task urgency has a 
greater positive effect on effectiveness at lower levels of knowledge sharing through 
written documents than higher levels of knowledge sharing through written documents.  
This result provide support for the hypothesis that knowledge sharing through written 
documents positively moderates the relationship between uncertain dynamic task 
characteristics with and significance dimensions (task urgency) and task effectiveness. 
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The standardized β coefficient between task impact and task effectiveness was 
positive and significant (0.269, p <*) when the level of knowledge sharing through 
written documents was equal or above its median value. However, when the level of 
knowledge sharing through written documents was below its median value, this 
relationship was not significant. These results indicate that task impact has a greater 
positive effect on effectiveness at higher levels of knowledge sharing through written 
documents than lower levels of knowledge sharing through written documents. This 
result provide support for the hypothesis that knowledge sharing through written 
documents positively moderates the relationship between uncertain dynamic task 
characteristics with and significance dimensions (task impact) and task effectiveness. 
Figure 16.  Uncertain dynamic disaster management tasks and knowledge sharing 
through  written documents moderating direct effects on task effectiveness 
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Independent 
Variable 
Dependent Variable Task Effectiveness 
 KS Written Documents < 4.857 
 
KS Written Documents >=4.857 
 
 Standardized β 
coefficient 
t-statistic Standardized β 
coefficient 
t-statistic 
Task Newness -0.149 -1.106 -0.052 -0.448 
Task 
Nonroutineness  
0.126 1.108 0.088 0.783 
Task Difficulty -0.030 -0.243 -0.289 -2.320*   H13 
Amount of 
Task Inf.  
0.033 0.313 0.072 0.686 
Task Urgency 0.415 3.874***   H14 0.205 1.808+    H14 
Task Impact 0.106 0.947 0.269 2.467*    H14 
 
                 Adj R2 = 0.161; F= 3.553**              Adj R2 = 0.108; F= 2.740*            
 
Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
     Urgency, Impact)  
Table 39. Summary of path analyses, uncertain dynamic disaster management tasks and 
knowledge sharing through written documents moderating direct effects on 
task effectiveness 
 
According to the second set of moderating hypotheses, knowledge sharing for 
exploration moderates the relationship of uncertain dynamic task characteristics with 
knowledge-sharing purposes (knowledge sharing for exploitation) and mechanisms 
(knowledge sharing through personal contacts and knowledge sharing through written 
documents) and task performance. 
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For this group of data, two sets of multiple regression analysis were performed 
according to the following equations:  
 
1. Knowledge sharing for exploration less than its median value 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact, Exploitation) 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact, Personal Contacts) 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact, Written Documents) 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact, Personal Contacts, Written Documents) 
 
2. Knowledge sharing for exploration equal or greater than its median value 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact, Exploitation) 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact, Personal Contacts) 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact, Written Documents) 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact, Personal Contacts, Written Documents) 
 
The significant results are depicted in figures 17 and 18 and tables 40 and 41.  
 
For equation:   
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf. , 
     Urgency, Impact, Exploitation),  
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the standardized β coefficient between task newness and task effectiveness was negative 
and significant (-0.182, p <+) when the level of knowledge sharing for exploration was 
below its median value. However, when the level of knowledge sharing for exploration 
was equal or above its median value, this relationship was not significant. This result 
indicates that when the level of knowledge sharing for exploration is less than its median 
value, the negative impact of task newness is greater on task effectiveness as compared 
to the impact when knowledge sharing for exploration is equal or above its median value. 
This result provide support for the hypothesis that knowledge sharing for exploration 
negatively moderates the relationship between uncertain dynamic task characteristics 
with novelty dimensions (task newness) along with knowledge sharing purposes 
(knowledge sharing for exploitation) with task effectiveness. 
 The standardized β coefficient between task difficulty and task effectiveness was 
negative and significant (-0.327, p <*) when the level of knowledge sharing for 
exploration was equal or above its median value. However, when the level of knowledge 
sharing for exploration was below its median value, this relationship was not significant. 
This result indicates that when the level of knowledge sharing for exploration is equal or 
greater than its median value, the negative impact of task difficulty is greater on task 
effectiveness as compared to the impact when knowledge sharing for exploration is less 
than its median value.  
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This result provide support for the hypothesis that knowledge sharing for exploration 
negatively moderates the relationship between uncertain dynamic task characteristics 
with and unananazability dimension (task difficulty) along with knowledge sharing 
purposes (knowledge sharing for exploitation) with task effectiveness. 
The standardized β coefficient between task urgency and task effectiveness was 
positive and significant (0.284, p <**) when the level of knowledge sharing for 
exploration was below its median value. Also, when the level of knowledge sharing for 
exploration was equal or above its median value, this relationship was still positive 
significant (0.194, p <+). This result indicates that when the level of knowledge sharing 
for exploration is less than its median value, the positive impact of task urgency is greater 
on task effectiveness as compared to the impact when knowledge sharing for exploration 
is equal or above its median value.  
 This result provide support for the hypothesis that knowledge sharing for 
exploration positively moderates the relationship between uncertain dynamic task 
characteristics with significant dimensions (task urgency) along with knowledge sharing 
purposes (knowledge sharing for exploitation) with task effectiveness. 
The standardized β coefficient between task impact and task effectiveness was 
positive and significant (0.225, p <+) when the level of knowledge sharing for 
exploration was below its median value. However, when the level of knowledge sharing 
for exploration was equal or above its median value, this relationship was not significant.  
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This result indicates that when the level of knowledge sharing for exploration is 
less than its median value, the positive impact of task impact is greater on task 
effectiveness as compared to the impact when knowledge sharing for exploration is equal 
or above its median value. This result provide support for the hypothesis that knowledge 
sharing for exploration positively moderates the relationship between uncertain dynamic 
task characteristics with significant dimensions (task impact) along with knowledge 
sharing purposes (knowledge sharing for exploitation) with task effectiveness. 
The standardized β coefficient between knowledge sharing for exploitation and 
task effectiveness was positive and significant (0.219, p <+) when the level of knowledge 
sharing for exploration was below its median value. However, when the level of 
knowledge sharing for exploration was equal or above its median value, this relationship 
was not significant. This result indicates that when the level of knowledge sharing for 
exploration is less than its median value, the positive impact knowledge sharing for 
exploitation is greater on task effectiveness as compared to the impact when knowledge 
sharing for exploration is equal or above its median value. 
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Figure 17. Uncertain dynamic disaster management tasks, knowledge sharing for 
exploitation and knowledge sharing for exploration moderating effects on task 
effectiveness 
 
Independent 
Variable 
Dependent Variable Task Effectiveness 
 KS Exploration < 4.500 
 
KS Exploration >= 4.500 
 
 Standardized β 
coefficient 
t-statistic Standardized β 
coefficient 
t-statistic 
Task Newness -0.182 
-1.677+           
H15 0.178 1.421 
Task 
Nonroutineness  0.078 0.748 -0.057 -0.433 
Task Difficulty 0.006 0.053 -0.327 
-2.583*        
H15 
Amount of 
Task Inf.  -0.042 -0.424 0.094 0.825 
Task Urgency 0.284 
2.768**          
H16 0.194 
1.673+         
H16 
Task Impact 0.225 
1.988+            
H16 -0.011 -0.098 
KS 
Exploitation 0.219 1.925+ -0.163 -1.440 
 
                   Adj R2 = 0.310; F= 5.873***                        Adj R2 = 0.036; F= 
1.476                
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Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf. , 
     Urgency, Impact, Exploitation)  
 
Table 40. Summary of path analyses, uncertain dynamic disaster management tasks, 
knowledge sharing for exploitation and knowledge sharing for exploration 
moderating effects on task effectiveness  
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For equation:   
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task  
      Inf. , Urgency, Impact, Personal Contact, Written Documents)  
 
the standardized β coefficient between task newness and task effectiveness was negative 
and significant (-0.218, p <+) when the level of knowledge sharing for exploration was 
below its median value. However, when the level of knowledge sharing for exploration 
was equal or above its median value, this relationship was not significant. This result 
indicates that when the level of knowledge sharing for exploration is less than its median 
value, the negative impact of task newness is greater on task effectiveness as compared 
to the impact when knowledge sharing for exploration is equal or above its median value. 
This result provide support for the hypothesis that knowledge sharing for exploration 
negatively moderates the relationship between uncertain dynamic task characteristics 
with novelty dimensions (task newness) along with knowledge sharing mechanisms 
(knowledge sharing through personal contacts and knowledge sharing through written 
documents) with task effectiveness. 
The standardized β coefficient between task difficulty and task effectiveness was 
negative and significant (-0.285, p <*) when the level of knowledge sharing for 
exploration was equal or above its median value. However, when the level of knowledge 
sharing for exploration was below its median value, this relationship was not significant.  
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This result indicates that when the level of knowledge sharing for exploration is equal or 
greater than its median value, the negative impact of task difficulty is greater on task 
effectiveness as compared to the impact when knowledge sharing for exploration is less 
than its median value. This result provide support for the hypothesis that knowledge 
sharing for exploration negatively moderates the relationship between uncertain dynamic 
task characteristics with and unanalyzability dimension (task difficulty) along with 
knowledge sharing mechanisms (knowledge sharing through personal contacts and 
knowledge sharing through written documents) with task effectiveness. 
The standardized β coefficient between task urgency and task effectiveness was 
positive and significant (0.319, p <**) when the level of knowledge sharing for 
exploration was below its median value. However, when the level of knowledge sharing 
for exploration was equal or above its median value, this relationship was not significant. 
This result indicates that when the level of knowledge sharing for exploration is less than 
its median value, the positive impact of task urgency is greater on task effectiveness as 
compared to the impact when knowledge sharing for exploration is equal or above its 
median value. This result provide support for the hypothesis that knowledge sharing for 
exploration positively moderates the relationship between uncertain dynamic task 
characteristics with significant dimensions (task urgency) along with knowledge sharing 
mechanisms (knowledge sharing through personal contacts and knowledge sharing 
through written documents) with task effectiveness. 
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The standardized β coefficient between task impact and task effectiveness was 
positive and significant (0.307, p <*) when the level of knowledge sharing for 
exploration was below its median value. However, when the level of knowledge sharing 
for exploration was equal or above its median value, this relationship was not significant. 
This result indicates that when the level of knowledge sharing for exploration is less than 
its median value, the positive impact of task impact is greater on task effectiveness as 
compared to the impact when knowledge sharing for exploration is equal or above its 
median value. This result provide support for the hypothesis that knowledge sharing for 
exploration positively moderates the relationship between uncertain dynamic task 
characteristics with significant dimensions (task impact) along with knowledge sharing 
mechanisms (knowledge sharing through personal contacts and knowledge sharing 
through written documents) with task effectiveness. 
 
Figure 18. Uncertain dynamic disaster management tasks, knowledge sharing through 
personal contacts and knowledge sharing through written documents and 
knowledge sharing for exploration moderating effects on task effectiveness 
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Independent 
Variable 
Dependent Variable Task Effectiveness 
 KS Exploration < 4.500 
 
KS Exploration >= 4.500 
 
 Standardized β 
coefficient 
t-statistic Standardized β 
coefficient 
t-statistic 
Task Newness -0.218 -1.920+     H17 0.156 1.222 
Task 
Nonroutineness  0.060 0.550 -0.075 -0.561 
Task Difficulty -0.030 -0.261 -0.285 -2.215*   H17 
Amount of 
Task Inf.  0.001 0.011 0.083 0.699 
Task Urgency 0.319 3.008**     H18 0.183 1.569 
Task Impact 0.307 2.569*       H18 -0.031 -0.244 
KS Personal 
Contact 0.032 0.267 0.097 0.816 
KS Written 
Documents -0.061 -0.498 -0.127 -1.014 
 
                Adj R2 = 0.265; F= 4.421***            Adj R2 = 0.017; F= 1.192               
 
Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task  
      Inf. , Urgency, Impact, Personal Contact, Written Documents)  
 
Table 41. Summary of path analyses, uncertain dynamic disaster management tasks, 
knowledge sharing through personal contacts and knowledge sharing through 
written documents and knowledge sharing for exploration moderating effects on 
task effectiveness 
 
According to the third set of moderating hypothesis where knowledge sharing for 
exploitation and knowledge sharing through personal contacts moderate the relationship 
between uncertain dynamic task characteristics and task performance 
For this group of data, two sets of multiple regression analysis were performed 
according to the following equations:  
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1. Knowledge sharing for exploitation less than its median value 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact) 
 
2. Knowledge sharing for exploitation equal or greater than its median value 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact) 
 
3. Knowledge sharing through personal contacts less than its median value 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact) 
 
4. Knowledge sharing through personal contacts equal or greater than its median value 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact) 
 
The significant results are depicted in Figure 19 and Table 42.  
For equation:   
 
Efficiency=  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf. , Urgency,  
       Impact) 
 
the standardized β coefficient between task newness and task efficiency was negative 
and significant (-0.297, p <*) when the level of knowledge sharing through personal 
contacts was equal or above its median value. However, when the level of knowledge 
sharing through personal contacts was below its median value, this relationship was not 
significant. This result indicates that when the level of knowledge sharing through 
personal contacts is equal or greater than its median value, the negative impact of task 
newness is greater on task efficiency as compared to the impact when knowledge sharing 
through personal contacts is below its median value.  
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This result provides support but in the opposite direction for the hypothesis that 
knowledge sharing through personal contacts negatively moderates the relationship 
between uncertain dynamic task characteristics with novelty dimensions (task newness) 
with task efficiency. 
The standardized β coefficient between amount of task information and task 
efficiency was positive and significant (0.242, p <+) when the level of knowledge 
sharing through personal contacts below its median value. Also, when the level of 
knowledge sharing through personal contacts was equal or above its median value, this 
relationship was positive and significant (0.229, p <*).  
This result indicates that when the level of knowledge sharing through personal 
contacts is below than its median value, the positive impact of the amount of task 
information is greater on task efficiency as compared to the impact when knowledge 
sharing through personal contacts is equal or above its median value. This result provides 
support for the hypothesis that knowledge sharing through personal contacts positively 
moderates the relationship between uncertain dynamic task characteristics with 
unanalyzability dimensions (amount of task information) with task efficiency. 
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Figure 19. Uncertain dynamic disaster management tasks knowledge sharing through 
personal contacts moderating direct effects on task efficiency 
 
Independent 
Variable 
Dependent Variable Task Efficiency 
 KS Personal Contact < 6.000 
 
KS Personal Contact >= 6.000 
 
 Standardized β 
coefficient 
t-statistic Standardized β 
coefficient 
t-statistic 
Task Newness 0.152 1.105 -0.297 -2.553*   H20 
Task 
Nonroutineness  -0.087 -0.674 0.134 1.255 
Task Difficulty -0.138 -0.991 -0.112 -0.974 
Amount of 
Task Inf.  0.242 1.954+       H20 0.229 2.306*    H20 
Task Urgency -0.011 -0.091 0.037 0.353 
Task Impact -0.151 -1.221 0.126 1.208 
 
                Adj R2 = 0.021; F= 1.251                    Adj R2 = 0.113; F= 3.007**         
 
Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Efficiency=  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf. , Urgency,  
       Impact)  
 
Table 42.  Summary of path analyses, uncertain dynamic disaster management tasks and 
knowledge sharing through personal contacts moderating direct effects on task 
efficiency 
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For equation:   
 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf. ,  
        Urgency, Impact, Exploitation, Personal Contact, Written Documents)  
 
the significant results are depicted in Figure 20 and Table 43. The standardized β 
coefficient between amount of task information and task efficiency was positive and 
significant (0.247, p <*) when the level of knowledge sharing for exploration was below 
its median value. However, when the level of knowledge sharing for exploration was 
equal or greater its median value, this relationship was not significant. This result 
indicates that when the level of knowledge sharing for exploration is less than its median 
value, the positive impact of task amount of task information is greater on task efficiency 
as compared to the impact when knowledge sharing for exploration is equal or greater 
than its median value. This result provides support for the hypothesis that knowledge 
sharing for exploration positively moderates the relationship between uncertain dynamic 
task characteristics along with knowledge sharing purposes (knowledge for exploitation) 
and knowledge sharing mechanisms (knowledge sharing through personal contacts and 
knowledge sharing through written documents) with task efficiency. 
 The standardized β coefficient between knowledge sharing for exploitation and 
task efficiency was positive and significant (0.347, p <*) when the level of knowledge 
sharing for exploration was below its median value. However, when the level of 
knowledge sharing for exploration was equal or greater its median value, this relationship 
was not significant.  
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This result indicates that when the level of knowledge sharing for exploration is less than 
its median value, the positive impact of knowledge sharing for exploitation is greater on 
task efficiency as compared to the impact when knowledge sharing for exploration is 
equal or greater than its median value. 
The standardized β coefficient between knowledge sharing through written 
documents and task efficiency was positive and significant (0.323, p <*) when the level 
of knowledge sharing for exploration was equal or above its median value. However, 
when the level of knowledge sharing for exploration was below its median value, this 
relationship was not significant. This result indicates that when the level of knowledge 
sharing for exploration is equal or greater than its median value, the positive impact of 
knowledge sharing through written documents is greater on task efficiency as compared 
to the impact when knowledge sharing for exploration is less than its median value. 
Figure 20. Uncertain dynamic disaster management tasks, knowledge sharing for 
exploitation, knowledge sharing through personal contacts, knowledge sharing 
through written documents, and knowledge sharing for exploitation moderating 
effects on task efficiency 
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Independent 
Variable 
Dependent Variable Task Efficiency 
 KS Exploration < 4.500 
 
KS Exploration >= 4.500 
 
 Standardized β 
coefficient 
t-statistic Standardized β 
coefficient 
t-statistic 
Task Newness -0.183 -1.451 0.065 0.556 
Task 
Nonroutineness  -0.036 -0.304 0.075 0.603 
Task Difficulty -0.056 -0.442 -0.061 -0.510 
Amount of 
Task Inf.  0.247 2.162*       H21 0.077 0.704 
Task Urgency 0.028 0.231 -0.131 -1.212 
Task Impact -0.031 -0.235 -0.045 -0.386 
KS 
Exploitation 0.347 2.232* 0.155 1.257 
KS Personal 
Contact -0.054 -0.372 0.060 0.528 
KS Written 
Documents -0.160 -1.126 0.323 2.513* 
 
                 Adj R2 = 0.116; F= 2.106*                Adj R2 = 0.171; F= 3.056**          
 
Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf. ,  
        Urgency, Impact, Exploitation, Personal Contact, Written Documents)  
 
Table 43. Summary of path analyses, uncertain dynamic disaster management tasks, 
knowledge sharing for exploitation, knowledge sharing through personal 
contacts, knowledge sharing through written documents, and knowledge 
sharing for exploitation moderating effects on task efficiency 
 
 
The table below summarizes the hypothesis and the finding of this study through 
low – high moderating effects. 
 245 
 
 
H13 Knowledge sharing through written documents negatively 
moderates the relationship between uncertain dynamic task 
characteristics with unananazability dimension (task 
difficulty) with task effectiveness 
Marginally 
Supported: 
 *p < 0.05 
 
H14 Knowledge sharing through written documents positively 
moderates the relationship between uncertain dynamic task 
characteristics with significance dimensions (task urgency: 
Strongly Supported ***p < 0.001, and task impact: Marginally 
Supported *p < 0.05) and task effectiveness 
Supported 
H15 Knowledge sharing for exploration negatively moderates the 
relationship between uncertain dynamic task characteristics 
with novelty dimensions (task newness: Marginally Not 
Supported +p < 0.1) and unanalyzability dimension (task 
difficulty: Marginally Supported *p < 0.05) along with 
knowledge sharing purposes (knowledge sharing for 
exploitation) with task effectiveness 
Supported 
H16 Knowledge sharing for exploration positively moderates the 
relationship between uncertain dynamic task characteristics 
with significance dimensions (task urgency: Supported **p < 
0.01 and task impact: Marginally Not Supported +p < 0.1) 
along with knowledge sharing purposes (knowledge sharing 
for exploitation) with task effectiveness 
Supported 
H17 Knowledge sharing for exploration negatively moderates the 
relationship between uncertain dynamic task characteristics 
with novelty dimensions (task newness: Marginally Not 
Supported +p < 0.1 ) and unanalyzability dimension (task 
difficulty: Marginally Supported *p < 0.05) along with 
knowledge sharing mechanisms (knowledge sharing through 
personal contacts and knowledge sharing through written 
documents) with task effectiveness 
Supported 
H18 Knowledge sharing for exploration positively moderates the 
relationship between uncertain dynamic task characteristics 
with significance dimensions (task urgency: Supported **p < 
0.01 and task impact: Marginally Supported *p < 0.05 ) along 
with knowledge sharing mechanisms (knowledge sharing 
through personal contacts and knowledge sharing through 
written documents) with task effectiveness 
Supported 
 
Table 44. Summary of low – high moderating effects and findings 
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H20 Knowledge sharing through personal contacts positively 
moderates the relationship between uncertain dynamic task 
characteristics with novelty dimensions (task newness) and 
task efficiency 
Marginally 
Supported: 
 *p < 0.05 
 but reverse 
direction 
H20 Knowledge sharing through personal contacts positively 
moderates the relationship between uncertain dynamic task 
characteristics with unanalyzability dimension (amount of task 
information) and task efficiency 
Marginally 
Supported: 
 *p < 0.05 
H21 Knowledge sharing for exploration positively moderates the 
relationship between uncertain dynamic task characteristics 
with unanalyzability dimension (amount of task information) 
along with knowledge sharing purposes (knowledge sharing 
for exploitation) and knowledge sharing mechanisms 
(knowledge sharing through written documents) with task 
efficiency 
Marginally 
Supported: 
 *p < 0.05 
 
Table 44. (continued …) 
 
5.10 Mediation Analyses 
Sets of multiple regression analyses were conducted to explore the mediated 
relationships between uncertain dynamic disaster management tasks, knowledge sharing, 
and task performance. In the first set, the independent variables included the uncertain 
dynamic disaster management tasks and their respective constructs (task novelty, task 
unanalyzability, and task significance), and the mediating variables included knowledge 
sharing with its respective constructs, knowledge-sharing purposes and their dimensions 
(knowledge sharing for exploration and knowledge sharing for exploitation), and 
knowledge-sharing mechanisms and their dimensions (knowledge sharing through 
personal contacts and knowledge sharing through written documents).  
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Conversely, the dependent variable included task performance and its respective 
dimensions (task efficiency and task effectiveness).  
In the second set, the independent variables included the uncertain dynamic 
disaster management tasks and their respective constructs (task novelty, task 
unanalyzability, and task significance), and the mediating variable included knowledge-
sharing purposes and their dimensions (knowledge sharing for exploration and 
knowledge sharing for exploitation. Conversely, the dependent variable was task 
performance and its respective dimensions (task efficiency and task effectiveness).  
 In the third set, the independent variables included the uncertain dynamic 
disaster management tasks and their respective constructs (task novelty, task 
unanalyzability, and task significance), and the mediating variable included knowledge-
sharing mechanisms and their dimensions (knowledge sharing through personal contacts 
and knowledge sharing through written documents). The dependent variable included 
task performance and its respective dimensions (task efficiency and task effectiveness).  
 
These three sets are represented by the following equations: 
Set 1. Uncertain dynamic disaster management tasks and task performance 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf. , Urgency, Impact, Exploration, Exploitation, PC, 
     WD)      
 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf. , Urgency, Impact, Exploration, Exploitation, PC, 
     WD)      
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Set 2. Uncertain dynamic disaster management tasks and task performance 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf. , Urgency, Impact, Exploration, Exploitation)      
 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf. , Urgency, Impact, Exploration, Exploitation)      
 
Set 3. Uncertain dynamic disaster management tasks and task performance 
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf. , Urgency, Impact, PC, WD)      
 
Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task 
     Inf. , Urgency, Impact, PC, WD)      
 
 
Mediation analysis assesses whether a set of interrelated variables has a 
meditational structure. “A meditational structure posits a particular conceptualization of 
the mechanism through which an independent variable might affect a dependent variable 
– not directly, but rather through an intervening process, captured by the mediator 
variable” [Iacobucci, 2008, p. 1].  
The mediating analysis is depicted in Figure 21, wherein X is the model’s 
independent variable, M is the mediating variable, and Y is the dependent variable. 
 
 
 
 
 
 
Figure 21. Simple standard trivariate mediation
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These relationships are tested according to the following regression analysis equations: 
1. M = β1 + aX + ε1;  
2. Y= β2 + cX + ε2; and 
3. Y= β3 + c′ X + bM + ε3, 
where a, b, c, and c′ are the regression coefficients between these variables. 
 The criterion to assess whether there is sufficient evidence of mediation is said to 
be likely if the following variables are met: 
• The a coefficient is significant because there is a relationship between the 
independent variable X and mediator variable M. 
• The c coefficient is significant because there is a direct effect relationship 
between the independent variable X and dependent variable Y. 
• The b coefficient is significant because the mediator variable helps to predict 
the dependent variable Y and the c′ coefficient becomes less significant 
relative to the direct effect coefficient c. 
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The relative size comparison between c and c′ is tested by the z test [Sobel, 1982] 
through the following equation: 
 
 
 
 
where a and b are the regression coefficients mentioned above, and sa and sb are their 
corresponding standard errors. In addition, it is important to consider that testing this 
equation is equivalent to assessing the strength of the mediated path (a × b) that exceeds 
zero [Iacobucci, 2008]. The significance of the relative size comparison between c and c′, 
as well as the mediating effect therein, is determined at the following p levels: ***p < 
0.001, **p < 0.01, *p < 0.05, and +p < 0.1. 
 To test the significance of the relative size comparison between c and c′, as well 
as the mediating effect therein, this research study used the Goodman sample estimate 
test equation, as follows: 
 
 
 
 
  
which is a less conservative and more powerful test in comparison to the middling Sobel 
test [Iacobucci, 2008]. 
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 If the a, b, and c coefficients are significant, it can be determined that there is at 
least sufficient evidence to assess partial mediation. Additionally, if, in addition to the a, 
b, and c coefficients being significant, c′ “is not significantly different from zero” 
[Iacobucci, 2008, p. 12], then there is sufficient evidence to assess a complete mediation. 
 
Tables 45, 46, 47, and 48 summarize the mediation assessments and results of this 
study. 
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 a b c c’ Z 
 KS for Exploitation Effectiveness  Effectiveness Effectiveness  Sobel  
 Standardize
d β 
coefficient 
t-
statistic
Standardize
d β 
coefficient 
t-
statistic
Standardize
d β 
coefficient 
t-
statistic
Standardize
d β 
coefficient 
t-
statistic
Test 
Statist
ic 
p-
value 
Task 
Newness 
0.073 -0.875   -0.087 -1.015 -0.059 -0.580   
Task 
Nonroutinene
ss  
0.043 0.556   0.087 1.110 0.072 0.917   
Task 
Difficulty 
-0.244 -
2.952*
* 
  -0.177 -
2.084* 
-0.184 -
2.048* 
1.646 0.099
+ 
H23
Amount of 
Task 
Information 
0.203 2.851*
* 
  0.065 0.884 0.067 0.890   
Task Urgency 0.196 2.668*
* 
  0.285 3.777*
** 
0.238 3.066*
* 
1.607 0.107
+ 
H23
Task Impact 0.241 3.228*
* 
  0.178 2.331* 0.195 2.304* 1.677 0.093
+ 
H23
           
KS 
Exploration 
  -0.018 -0.174       
KS 
Exploitation 
  0.177 1.867+       
KS Personal 
Contact 
  0.021 0.242       
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KS Written 
Documents 
  -0.184 -
2.007* 
      
 
 
                             Adj R2 =0.176; F=6.934***   Adj R2 =0.145; F=3.836***  Adj R2 =0.136; F=5.365***   Adj R2 =0.145; 
F=3.836***    
 
 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 45.  Summary of mediation analyses, uncertain dynamic disaster management tasks, knowledge sharing for exploitation, and 
task effectiveness 
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According to Table 45, the Sobel test statistic for task difficulty is significant 
(1.646, p= 0.099+) which indicates that the association between task difficulty and task 
effectiveness is reduced significantly by the inclusion of knowledge sharing for 
exploitation as a mediator variable. As a result, there is enough evidence to conclude that 
knowledge sharing for exploitation completely mediates the task difficulty and task 
effectiveness relationship. Further, the Sobel test statistic for amount of task 
information is significant (1.607, p= 0.107+) which indicates that the association 
between amount of task information and task effectiveness is reduced significantly by 
the inclusion of knowledge sharing for exploitation as a mediator variable. As a result, 
there is enough evidence to conclude that knowledge sharing for exploitation 
completely mediates the amount of task information and task effectiveness 
relationship. Finally, the Sobel test statistic for task impact is significant (1.677, p= 
0.093+) which indicates that the association between task impact and task effectiveness 
is reduced significantly by the inclusion of knowledge sharing for exploitation as a 
mediator variable. As a result, there is enough evidence to conclude that knowledge 
sharing for exploitation completely mediates the task impact and task effectiveness 
relationship.
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 a b c c’ Z 
 KS through Written 
Documents 
Effectiveness  Effectiveness Effectiveness  Sobel  
 Standardize
d β 
coefficient 
t-
statistic 
Standardiz
ed β 
coefficient 
t-
statistic
Standardize
d β 
coefficient 
t-
statistic
Standardize
d β 
coefficient 
t-
statistic
Test 
Statist
ic 
p-
value 
Task 
Newness 
-0.044 -0.583   -0.087 -1.015 -0.059 -0.580   
Task 
Nonroutinene
ss  
0.029 0.350   0.087 1.110 0.072 0.917   
Task 
Difficulty 
-0.309 -
3.822**
* 
  -0.177 -
2.084* 
-0.184 -
2.048* 
1.826 0.067
+ 
H25
Amount of 
Task 
Information 
0.218 3.126**   0.065 0.884 0.067 0.890   
Task Urgency -0.052 -0.723   0.285 3.777*
** 
0.238 3.066*
* 
  
Task Impact 0.336 4.608**
* 
  0.178 2.331* 0.195 2.304* 1.877 0.060
+ 
H25
           
KS 
Exploration 
  -0.018 -0.174       
KS 
Exploitation 
  0.177 1.867+       
KS Personal 
Contact 
  0.021 0.242       
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KS Written 
Documents 
  -0.184 -
2.007* 
      
 
 
                              Adj R2 =0.212; F=8.468***  Adj R2 =0.145; F=3.836***  Adj R2 =0.136; F=5.365***  Adj R2 =0.145; 
F=3.836***    
 
 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
Table 46.  Summary of mediation analyses, uncertain dynamic disaster management tasks, knowledge sharing through written 
documents, and task effectiveness
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According to Table 46, the Sobel test statistic for task difficulty is significant 
(1.826, p= 0.067+) which indicates that the association between task difficulty and task 
effectiveness is reduced significantly by the inclusion of knowledge sharing through 
written documents as a mediator variable. As a result, there is enough evidence to 
conclude that knowledge sharing through written documents completely mediates the 
task difficulty and task effectiveness relationship. Finally, the Sobel test statistic for 
task impact is significant (1.877, p= 0.060+) which indicates that the association 
between task impact and task effectiveness is reduced significantly by the inclusion of 
knowledge sharing through written documents as a mediator variable. As a result, 
there is enough evidence to conclude that knowledge sharing through written 
documents completely mediates the task impact and task effectiveness relationship. 
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 a b c c’ Z 
 KS for Exploitation Efficiency  Efficiency Efficiency Sobel  
 Standardize
d β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statisti
c 
Test 
Statist
ic 
p-value
Task 
Newness 
0.073 -0.875   -0.117 -1.310 -0.073 -0.708   
Task 
Nonroutinene
ss  
0.043 0.556   0.049 0.597 0.040 0.500   
Task 
Difficulty 
-0.244 -
2.952*
* 
  -0.146 -
1.659+ 
-0.054 -0.596 2.093 0.036* 
H27
Amount of 
Task 
Information 
0.203 2.851*
* 
  0.226 2.973*
* 
0.161 2.093* 2.061 0.039* 
H27
Task 
Urgency 
0.196 2.668*
* 
  0.049 0.627 -0.006 -0.070   
Task Impact 0.241 3.228*
* 
  0.044 0.554 -0.035 -0.407   
           
KS 
Exploration 
  -0.046 -0.447       
KS 
Exploitation 
  0.269 2.794*
* 
      
KS Personal 
Contact 
  0.038 0.439       
KS Written 
Documents 
  0.041 0.442       
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                             Adj R2 =0.176; F=6.934*** Adj R2 =0.119; F=3.247***  Adj R2 =0.063; F=2.872*       Adj R2 =0.119; 
F=3.247***   
 
 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 47. Summary of mediation analyses, uncertain dynamic disaster management tasks, knowledge sharing for exploitation, and 
task efficiency 
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According to Table 47, the Sobel test statistic for task difficulty is significant 
(2.093, p= 0.036*) which indicates that the association between task difficulty and task 
efficiency is reduced significantly by the inclusion of knowledge sharing for 
exploitation as a mediator variable. As a result, there is enough evidence to conclude that 
knowledge sharing for exploitation completely mediates the task difficulty and task 
efficiency relationship. Finally, the Sobel test statistic for amount of task information is 
significant (2.061, p= 0.039*) which indicates that the association between amount of 
task information and task efficiency is reduced significantly by the inclusion of 
knowledge sharing for exploitation as a mediator variable. As a result, there is enough 
evidence to conclude that knowledge sharing for exploitation completely mediates the 
amount of task information and task efficiency relationship. 
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 a b c c’ Z 
 KS for Exploitation Efficiency  Efficiency Efficiency Sobel  
 Standardize
d β 
coefficient 
t-
statistic
Standardize
d β 
coefficient 
t-
statistic
Standardize
d β 
coefficient 
t-
statistic
Standardize
d β 
coefficient 
t-
statistic
Test 
Statist
ic 
p-
value 
Task 
Newness 0.073 -0.875   -0.117 -1.310 -0.071 -0.692   
Task 
Nonroutinene
ss  0.043 0.556   0.049 0.597 0.035 0.449   
Task 
Difficulty 
-0.244 
-
2.952*
*   -0.146 
-
1.659+ -0.067 -0.751 2.365 
0.018
* 
Amount of 
Task 
Information 0.203 
2.851*
*   0.226 
2.973*
* 0.168 2.225* 2.316 
0.020
* 
Task Urgency 
0.196 
2.668*
*   0.049 0.627 -0.011 -0.139   
Task Impact 
0.241 
3.228*
*   0.044 0.554 -0.019 -0.232   
           
KS 
Exploration 
  
-0.044 -0.434 
  
    
KS 
Exploitation 
  
0.303 
3.720*
** 
  
    
 
 
                              Adj R2 =0.176; F=6.934***  Adj R2 =0.127; F=4.043*** Adj R2 =0.063; F=2.872*       Adj R2 =0.127; 
F=4.043***  
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 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 48.  Summary of mediation analyses, uncertain dynamic disaster management tasks, knowledge sharing for exploitation, and 
task efficiency 
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 Effectiveness Efficiency 
 Standardized 
β coefficient 
t-statistic Standardized 
β coefficient 
t-statistic 
Task Newness -0.117 -1.310 -0.071 -0.692 
Task 
Nonroutineness  0.049 0.597 0.035 0.449 
Task Difficulty -0.146 -1.659+ -0.067 -0.751 
Amount of 
Task 
Information 0.226 2.973** 0.168 2.225* 
Task Urgency 0.049 0.627 -0.011 -0.139 
Task Impact 0.044 0.554 -0.019 -0.232 
KS Exploration   -0.044 -0.434 
KS 
Exploitation 
  
0.303 3.720*** 
 
                            Adj R2 =0.063; F=2.872*     Adj R2 =0.127; F=4.043*** 
 
 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 49.  Summary of path analyses, uncertain dynamic disaster management tasks, knowledge sharing for exploration, 
knowledge sharing for exploitation, and task performance 
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According to Table 48, the Sobel test statistic for task difficulty is significant 
(2.365, p= 0.018*) which indicates that the association between task difficulty and task 
efficiency is reduced significantly by the inclusion of knowledge sharing for 
exploitation as a mediator variable. As a result, there is enough evidence to conclude that 
knowledge sharing for exploitation completely mediates the task difficulty and task 
efficiency relationship. Finally, the Sobel test statistic for amount of task information is 
significant (2.316, p= 0.020*) which indicates that the association between amount of 
task information and task efficiency is reduced significantly by the inclusion of 
knowledge sharing for exploitation as a mediator variable. As a result, there is enough 
evidence to conclude that knowledge sharing for exploitation completely mediates the 
amount of task information and task efficiency relationship.  
 The table below summarizes the hypothesis and the finding of this study 
through mediation effects. 
H23 Knowledge sharing purposes and its dimension of 
knowledge sharing for exploitation mediates the 
relationship between uncertain dynamic disaster 
management tasks (task difficulty, task urgency, and task 
impact) and task effectiveness 
Marginally Not 
Supported:  
+p < 0.1 
 
H25 Knowledge sharing mechanisms and its dimension of 
knowledge sharing through written documents mediates 
the relationship between uncertain dynamic disaster 
management tasks (task difficulty and task impact) and 
task effectiveness 
Marginally Not 
Supported:  
+p < 0.1 
H27 Knowledge sharing purposes and its dimension of 
knowledge sharing for exploitation mediates the 
relationship between uncertain dynamic disaster 
management tasks (task difficulty and amount of task 
information) and task efficiency 
Marginally 
Supported: 
 *p < 0.05 
 
 
Table 50. Summary of mediation effects and findings 
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5.11 Interaction Effects  
 
To assess the relationships and interaction effects between uncertain dynamic 
tasks and their novelty dimensions (task newness and task nonroutineness), 
unanalyzability dimensions (task difficulty and amount of task information), significance 
dimensions (task urgency and task impact), and task performance (task effectiveness and 
task performance) moderated by knowledge-sharing purposes (exploration and 
exploitation) and mechanisms (personal contacts and written documents), two sets of 
multiple regression analyses were performed according to the following equations:  
 
Effectiveness =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact, KS for Exploration, KS for Exploitation, KS 
 through PC,  
 
KS through WD, KS for Exploration x Newness, KS for 
Exploration x Nonroutineness, KS for Exploration x Difficulty, 
KS for Exploration x Amount of Task Inf., KS for Exploration 
x Urgency, KS for Exploration x Impact,  
 
KS for Exploitation x Newness, KS for Exploitation x 
Nonroutineness, KS for Exploitation x Difficulty, KS for 
Exploitation x Amount of Task Inf., KS for Exploitation x 
Urgency, KS for Exploitation x Impact,  
 
KS through PC x Newness, KS through PC x Nonroutineness, 
KS through PC x Difficulty, KS through PC x Amount of Task 
Inf., KS through PC x Urgency, KS through PC x Impact,  
 
KS through WD x Newness, KS through WD x 
Nonroutineness, KS through WD x Difficulty, KS through WD 
x Amount of Task Inf., KS through WD x Urgency, KS 
through WD x Impact) 
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Efficiency =  ƒ  (Newness, Nonroutineness, Difficulty, Amount of Task Inf., 
      Urgency, Impact, KS for Exploration, KS for Exploitation, KS 
 through PC,  
 
KS through WD, KS for Exploration x Newness, KS for 
Exploration x Nonroutineness, KS for Exploration x Difficulty, 
KS for Exploration x Amount of Task Inf., KS for Exploration 
x Urgency, KS for Exploration x Impact,  
 
KS for Exploitation x Newness, KS for Exploitation x 
Nonroutineness, KS for Exploitation x Difficulty, KS for 
Exploitation x Amount of Task Inf., KS for Exploitation x 
Urgency, KS for Exploitation x Impact,  
 
KS through PC x Newness, KS through PC x Nonroutineness, 
KS through PC x Difficulty, KS through PC x Amount of Task 
Inf., KS through PC x Urgency, KS through PC x Impact,  
 
KS through WD x Newness, KS through WD x 
Nonroutineness, KS through WD x Difficulty, KS through WD 
x Amount of Task Inf., KS through WD x Urgency, KS 
through WD x Impact) 
 
  
The significant results are depicted in Figure 22 and Table 51.  
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Figure 22. Uncertain dynamic disaster management tasks, knowledge sharing, and task 
performance interaction effects 
 
 
 Effectiveness  Efficiency 
 Standardized β 
coefficient 
t-statistic Standardized β 
coefficient 
t-
statistic 
     
Task Newness 0.007 0.009 0.045 0.052
Task 
Nonroutineness  0.448 0.554 -0.625 -0.747
Task Difficulty 0.160 0.220 0.301 0.400
Amount of Task 
Information -0.432 -0.743 0.136 0.227
Task Urgency 0.197 0.294 -0.396 -0.571
Task Impact 0.135 0.196 -0.959 -1.342
KS Exploration 0.439 0.983 -0.205 -0.445
KS Exploitation 2.438 3.765*** 1.660 2.481*
KS Personal 
Contact -2.123 -2.943** -1.539 -2.066*
KS Written 
Documents 0.163 0.259 -0.766 -1.181
 
Table 51.  Results interaction effects, uncertain dynamic disaster management tasks, 
knowledge sharing, and task performance 
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 Effectiveness  Efficiency  
 Standardized β 
coefficient 
t-statistic Standardized β 
coefficient 
t-statistic 
     
ExplorxNew 0.438 0.948 -0.209 -0.439 
ExplorxNor -0.352 -0.869 0.765 1.826+      H34
ExplorxDif -0.126 -0.352 -0.116 -0.313 
ExplorxIEA 0.483 1.656+      H30 -0.011 -0.036 
ExplorxUrg -0.501 -1.278 -0.442 -1.091 
ExplorxImp -0.462 -0.928 0.349 0.679 
ExploitxNew -2.158 -2.587*     H31 -0.422 -0.489 
ExploitxNor -0.413 -0.553 -1.165 -1.511 
ExploitxDif 0.814 1.169 0.382 0.531 
ExploitxIEA 0.224 0.306 -0.415 -0.549 
ExploitxUrg -1.307 -1.778+     H31 -0.515 -0.678 
ExploitxImp -1.768 -2.237*     H31 -0.969 -1.186 
KSMPCxNew 0.904 0.989 -0.557 -0.590 
KSMPCxNor 0.411 0.514 1.522 1.842+      H36
KSMPCxDif -0.450 -0.498 -0.272 -0.291 
KSMPCxIEA 0.390 0.453 1.082 1.217 
KSMPCxUrg 1.699 2.042*      H32 0.772 0.898 
KSMPCxImp 1.814 2.041*      H32 1.143 1.244 
KSMWDxNew 1.063 2.231*      H33 1.089 2.212*      H37 
KSMWDxNor -0.218 -0.493 -0.214 -0.468 
KSMWDxDif -0.683 -1.634+     H33 -0.436 -1.009 
KSMWDxIEA -0.509 -0.958 -0.826 -1.505 
KSMWDxUrg -0.181 -0.291 0.491 0.764 
KSMWDxImp 0.193 0.345 1.106 1.911+      H37
 
                      Adj R2 = 0.261; F= 2.737***                     Adj R2 = .212; F= 
2.320***                
 
Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 51. (continued …) 
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5.11.1 Interaction-Moderating Effects  
 
Figures 23 a and b,  the moderating effects of knowledge sharing for exploration on 
        amount of task information and task effectiveness 
 
Figure 23 a      Figure 23 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 24 a and b, the moderating effects of amount of task information on knowledge 
sharing for exploration and task effectiveness 
 
Figure 24 a      Figure 24 b 
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As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing for exploration and amount of task information is positive and 
significant (0.483, p < +). Consistently, the plot of this interaction in Figure 23 b shows a 
positive relationship between amount of task information and task effectiveness when 
knowledge sharing for exploration is high.  Similarly, Figure 24 b shows a positive 
relationship when amount of task information moderates the relationship between 
knowledge sharing for exploration and task effectiveness when the levels of this 
moderating variable of amount of task information are high. 
As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing for exploitation and task newness is negative and significant (-2.158, 
p < *). Consistently, the plot of this interaction in Figure 25 b shows a negative 
relationship between task newness and task effectiveness when knowledge sharing for 
exploitation is high.  Similarly, Figure 26 b shows a negative relationship when task 
newness moderates the relationship between knowledge sharing for exploitation and task 
effectiveness when the levels of this moderating variable of task newness are high. 
As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing for exploitation and task urgency is negative and significant (-1.307, p 
< +). Consistently, the plot of this interaction in Figure 27 b shows a negative relationship 
between task urgency and task effectiveness when knowledge sharing for exploitation is 
high.  Similarly, Figure 28 b shows a negative relationship when task urgency moderates 
the relationship between knowledge sharing for exploitation and task effectiveness when 
the levels of this moderating variable of task urgency are high. 
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Figures 25 a and b, the moderating effects of knowledge sharing for exploitation on task    
 newness and task effectiveness 
 
Figure 25 a      Figure 25 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 26 a and b,  the moderating effects of task newness on knowledge sharing for  
  exploitation and task effectiveness 
 
 
Figure 26 a      Figure 26 b 
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Figures 27 a and b, the moderating effects of knowledge sharing for exploitation on task   
 urgency and task effectiveness 
 
Figure 27 a      Figure 27 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 28 a and b, the moderating effects of task urgency on knowledge sharing for  
  exploitation and task effectiveness 
 
Figure 28 a      Figure 28 b 
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Figures 29 a and b, the moderating effects of knowledge sharing for exploitation on task  
  impact and task effectiveness 
 
Figure 29 a      Figure 29 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 30 a and b, the moderating effects of task impact on knowledge sharing for  
  exploitation and task effectiveness 
 
Figure 30 a      Figure 30 b 
 
 
 
 
 
 
 
 
 
 
 
 
 274 
 
As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing for exploitation and task impact is negative and significant (-1.768, p 
< *). Consistently, the plot of this interaction in Figure 29 b shows a negative relationship 
between task impact and task effectiveness when knowledge sharing for exploitation is 
high.  Similarly, Figure 30 b shows a negative relationship when task impact moderates 
the relationship between knowledge sharing for exploitation and task effectiveness when 
the levels of this moderating variable of task impact are high. 
As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing through personal contacts and task urgency is positive and significant 
(1.699, p < *). Consistently, the plot of this interaction in Figure 31 b shows a positive 
relationship between task urgency and task effectiveness when knowledge sharing 
through personal contacts is high.  Similarly, Figure 31 b shows a positive relationship 
when task urgency moderates the relationship between knowledge sharing through 
personal contacts and task effectiveness when the levels of this moderating variable of 
task urgency are high. 
As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing through personal contacts and task impact is positive and significant 
(1.814, p < *). Consistently, the plot of this interaction in Figure 35b shows a positive 
relationship between task impact and task effectiveness when knowledge sharing through 
personal contacts is high.  Similarly, Figure 36 b shows a positive relationship when task 
impact moderates the relationship between knowledge sharing through personal contacts 
and task effectiveness when the levels of this moderating variable of task impact are high. 
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Figures 31 a and b,  the moderating effects of knowledge sharing through personal  
  contacts on task urgency and task effectiveness 
 
Figure 31 a      Figure 31 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 32 a and b, the moderating effects of task urgency on knowledge sharing through  
  personal contacts and task effectiveness 
 
Figure 32 a      Figure 32 b 
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Figures 35 a and b,  the moderating effects of knowledge sharing through personal  
  contacts on task impact and task effectiveness 
 
Figure 35 a      Figure 35 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 36 a and b, the moderating effects of task impact on knowledge sharing through  
  personal contacts and task effectiveness 
 
Figure 36 a      Figure 36 b 
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Figures 37 a and b, the moderating effects of knowledge sharing trough written   
    documents on task newness and task effectiveness 
 
Figure 37 a      Figure 37 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 38 a and b, the moderating effects of task newness on knowledge sharing trough  
  written documents and task effectiveness 
 
Figure 38 a      Figure 38 b 
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As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing trough written documents and task newness is positive and significant 
(1.063, p < *). Consistently, the plot of this interaction in Figure 37 b shows a positive 
relationship between task newness and task effectiveness when knowledge sharing trough 
written documents is high.  Similarly, Figure 38 b shows a positive relationship when 
task newness moderates the relationship between knowledge sharing trough written 
documents and task effectiveness when the levels of this moderating variable of task 
newness are high. 
As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing trough written documents and task difficulty is negative and 
significant (-0.683, p <+ ). Consistently, the plot of this interaction in Figure 39 b shows 
a negative relationship between task difficulty and task effectiveness when knowledge 
sharing trough written documents is high.  Similarly, Figure 40 b shows a negative 
relationship when task difficulty moderates the relationship between knowledge sharing 
trough written documents and task effectiveness when the levels of this moderating 
variable of task difficulty are high. 
As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing for exploration and task non-routineness is positive and significant 
(0.765, p <+ ). Consistently, the plot of this interaction in Figure 41 b shows a positive 
relationship between task non-routineness and task efficiency when knowledge sharing 
for exploration is high.   
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Similarly, Figure 42 b shows a positive relationship when task non-routineness moderates 
the relationship between knowledge sharing for exploration and task efficiency when the 
levels of this moderating variable of task non-routineness are high. 
 
Figures 39 a and b, the moderating effects of knowledge sharing trough written  
  documents on task difficulty and task effectiveness 
 
 
Figure 39 a      Figure 39 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 40 a and b, the moderating effects of task difficulty on knowledge sharing trough  
  written documents and task effectiveness 
 
 
Figure 40 a      Figure 40 b 
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Figures 41 a and b, the moderating effects of knowledge sharing for exploration on task  
  non-routineness and task efficiency 
 
Figure 41 a      Figure 41 b 
 
 
 
Figures 42 a and b, the moderating effects of task non-routineness on knowledge sharing  
  for exploration and task efficiency 
 
Figure 42 a      Figure 42 b 
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Figures 43 a and b,  the moderating effects of knowledge sharing through personal  
  contacts on task non-routineness and task efficiency 
 
Figure 43 a      Figure 43 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 44 a and b,  the moderating effects of task non-routineness on knowledge  
  sharing through personal contacts and task efficiency 
 
Figure 44 a      Figure 44 b 
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As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing through personal contacts and task non-routineness is positive and 
significant (1.522, p < +). Consistently, the plot of this interaction in Figure 43 b shows a 
positive relationship between task non-routineness and task efficiency when knowledge 
sharing through personal contacts is high.  Similarly, Figure 44 b shows a positive 
relationship when task non-routineness moderates the relationship between knowledge 
sharing through personal contacts and task efficiency when the levels of this moderating 
variable of task non-routineness are high. 
As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing trough written documents and task newness is positive and significant 
(1.089, p < *). Consistently, the plot of this interaction in Figure 45 b shows a positive 
relationship between task newness and task efficiency when knowledge sharing trough 
written documents is high.  Similarly, Figure 46 b shows a positive relationship when 
task newness moderates the relationship between knowledge sharing trough written 
documents and task efficiency when the levels of this moderating variable of task 
newness are high. 
As shown in Table 51, the standardized β coefficient for the interaction between 
knowledge sharing trough written documents and task impact is positive and significant 
(1.106, p < +). Consistently, the plot of this interaction in Figure 47 b shows a positive 
relationship between task impact and task efficiency when knowledge sharing trough 
written documents is high.  Similarly, Figure 48 b shows a positive relationship when 
task impact moderates the relationship between knowledge sharing trough written 
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documents and task efficiency when the levels of this moderating variable of task impact 
are high. 
Figures 45 a and b, the moderating effects of knowledge sharing trough written  
 documents on task newness and task efficiency 
 
Figure 45 a      Figure 45 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 46 a and b, the moderating effects of task newness on knowledge sharing trough  
  written documents and task efficiency 
 
Figure 46 a      Figure 46 b 
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Figures 47 a and b, the moderating effects of knowledge sharing trough written  
  documents on task impact and task efficiency 
 
Figure 47 a      Figure 47 b 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figures 48 a and b, the moderating effects of task impact on knowledge sharing trough  
  written documents and task efficiency 
 
Figure 48 a      Figure 48 b 
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The table below summarizes the hypothesis and the finding of this study through 
interaction-moderating effects. 
H30 Knowledge sharing for exploration positively moderates 
the relationship between uncertain dynamic task 
characteristics with unanalyzability dimension (amount 
of task information) with task effectiveness 
Marginally Not 
Supported:  
+p < 0.1 
 
H31 Knowledge sharing for exploitation negatively 
moderates the relationship between uncertain dynamic 
task characteristics with novelty dimensions (task 
newness: Marginally Supported *p < 0.05) and 
significance dimensions (task urgency: Marginally Not 
Supported +p < 0.1 and task impact: Marginally 
Supported *p < 0.05) with task effectiveness 
Supported 
H32 Knowledge sharing through personal contacts positively 
moderates the relationship between uncertain dynamic 
task characteristics with significance dimensions (task 
urgency and task impact) with task effectiveness 
Marginally 
Supported: 
 *p < 0.05 
 
H33 Knowledge sharing through written documents 
negatively moderates the relationship between uncertain 
dynamic task characteristics with novelty dimensions 
(task newness) with task effectiveness 
Marginally 
Supported: 
 *p < 0.05 
but in opposite 
direction 
H33 Knowledge sharing through written documents 
negatively moderates the relationship between uncertain 
dynamic task characteristics with unanalyzability 
dimension (task difficulty) with task effectiveness 
Marginally Not 
Supported:  
+p < 0.1 
 
H34 Knowledge sharing for exploration positively moderates 
the relationship between uncertain dynamic task 
characteristics with novelty dimensions (task 
nonroutineness) with task efficiency 
Marginally Not 
Supported:  
+p < 0.1 
 
H36 Knowledge sharing through personal contacts positively 
moderates the relationship between uncertain dynamic 
task characteristics with novelty dimensions (task 
nonroutineness) with task efficiency 
Marginally Not 
Supported:  
+p < 0.1 
 
H37 Knowledge sharing through written documents 
positively moderates the relationship between uncertain 
dynamic task characteristics with novelty dimensions 
(task newness), and significance dimensions (task 
impact) with task efficiency 
Marginally 
Supported: 
 *p < 0.05 
 
 
Table 52. Summary of interaction-moderating effects and findings 
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5.11.2 Interaction-Mediating Effects 
 
To assess the mediation effects of this section, this research study used the same 
interaction effects results of the previous section. Similarly, the same mediation 
assessment procedures that were used in previous sections were followed. Tables 53, 54, 
55, and 56 summarize the mediation assessments and results of this section. 
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 a b c c’ Z 
 KS for Exploitation Effectiveness  Effectivenes Effectivenes Sobel  
 Standardize
d β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statistic 
Standardiz
ed β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statisti
c 
Test 
Statist
ic 
p-value
Task 
Newness 
                  
Task 
Nonroutinen
ess  
                  
Task 
Difficulty 
-0.244 -
2.952*
* 
  -0.177 -
2.084* 
    2.375  0.017*
H39 
Amount of 
Task 
Information 
0.203 2.851*
* 
              
Task 
Urgency 
0.196 2.668*
* 
  0.285 3.777*
** 
    2.229  0.025*
H39 
Task Impact 0.241 3.228*
* 
  0.178 2.331*     2.501  0.012*
H39 
           
KS 
Exploration 
            
KS 
Exploitation 
  2.438 3.765*
** 
      
KS Personal 
Contact 
  -2.123 -
2.943*
* 
      
KS Written             
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Documents 
 
                            Adj R2 =0.176; F=6.934***  Adj R2 =0.261; F=2.737*** Adj R2 =0.136; F=5.365***          
 
 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 53.  Summary of interaction-mediation affects analyses, uncertain dynamic disaster management tasks, knowledge sharing 
for exploitation, and task effectiveness
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 a b c c’ Z 
 KS through 
Personal Contacts 
Effectiveness  Effectivenes Effectivenes Sobel  
 Standardize
d β 
coefficient 
t-
statisti
c 
Standardiz
ed β 
coefficient 
t-
statistic 
Standardiz
ed β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statisti
c 
Test 
Statist
ic 
p-value
Task 
Newness 
                    
Task 
Nonroutinen
ess  
                    
Task 
Difficulty 
-0.195 -
2.268* 
    -0.177 -
2.084* 
    1.865 0.062* 
H40
Amount of 
Task 
Information 
0.130 1.755+                 
Task 
Urgency 
        0.285 3.777*
** 
        
Task Impact 0.282 3.632*
** 
    0.178 2.331*     2.340 0.019* 
H40
                     
KS 
Exploration 
                    
KS 
Exploitation 
    2.438 3.765**
* 
            
KS Personal 
Contact 
    -2.123 -
2.943**
            
KS Written 
Documents 
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                             Adj R2 =0.109; F=4.408*** Adj R2 =0.261; F=2.737*** Adj R2 =0.136; F=5.365***                 
 
 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
Table 54.  Summary of interaction-mediation affects analyses, uncertain dynamic disaster management tasks, knowledge sharing 
through personal contacts, and task effectiveness
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 a b c c’ Z 
 KS for Exploitation Efficiency  Efficiency Efficiency Sobel  
 Standardize
d β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statisti
c 
Test 
Statist
ic 
p-value
Task 
Newness 
                    
Task 
Nonroutinen
ess  
                    
Task 
Difficulty 
-0.244 -
2.952*
* 
    -0.146 -
1.659+ 
    1.966 0.049* 
H43
Amount of 
Task 
Information 
0.203 2.851*
* 
    0.226 2.973*
* 
    1.940 0.052* 
H43
Task 
Urgency 
0.196 2.668*
* 
                
Task Impact 0.241 3.228*
* 
                
                     
KS 
Exploration 
                    
KS 
Exploitation 
    1.660 2.481*             
KS Personal 
Contact 
    -1.539 -
2.066* 
            
KS Written 
Documents 
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                             Adj R2 = 0.176; F=6.934*** Adj R2 = 0.212; F=2.320*** Adj R2 = 0.063; F=2.872*        
 
 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 55.  Summary of interaction-mediation affects analyses, uncertain dynamic disaster management tasks, knowledge sharing 
for exploitation, and task efficiency
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 a b c c’ Z 
 KS through Personal 
Contacts 
Efficiency  Efficiency Efficiency Sobel  
 Standardize
d β 
coefficient 
t-
statistic 
Standardiz
ed β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statisti
c 
Standardize
d β 
coefficient 
t-
statisti
c 
Test 
Statist
ic 
p-value
Task 
Newness 
                    
Task 
Nonroutinen
ess  
                    
Task 
Difficulty 
-0.195 -2.268*     -0.146 -
1.659+ 
    1.615 0.106+ 
H44
Amount of 
Task 
Information 
0.130 1.755+     0.226 2.973*
* 
        
Task 
Urgency 
                    
Task Impact 0.282 3.632**
* 
                
                     
KS 
Exploration 
                    
KS 
Exploitation 
    1.660 2.481*             
KS Personal 
Contact 
    -1.539 -
2.066*
            
KS Written 
Documents 
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                              Adj R2 = 0.109; F=4.408*** Adj R2 = 0.212; F=2.320*** Adj R2 = 0.063; F=2.872***    
 
 Note: ***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.1 
 
Table 56.  Summary of interaction-mediation affects analyses, uncertain dynamic disaster management tasks, knowledge sharing 
through personal contacts, and task efficiency
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According to Table 53, the Sobel test statistic for task difficulty is significant 
(2.375, p= 0.017*) which indicates that the association between task difficulty and task 
effectiveness is reduced significantly by the inclusion of knowledge sharing for 
exploitation as a mediator variable. As a result, there is enough evidence to conclude that 
knowledge sharing for exploitation completely mediates the task difficulty and task 
effectiveness relationship. Further, the Sobel test statistic for task urgency is significant 
(2.229, p= 0.025*) which indicates that the association between task urgency and task 
effectiveness is reduced significantly by the inclusion of knowledge sharing for 
exploitation as a mediator variable. As a result, there is enough evidence to conclude that 
knowledge sharing for exploitation completely mediates the task urgency and task 
effectiveness relationship. Finally, the Sobel test statistic for task impact is significant 
(2.501, p= 0.012*) which indicates that the association between task impact and task 
effectiveness is reduced significantly by the inclusion of knowledge sharing for 
exploitation as a mediator variable. As a result, there is enough evidence to conclude that 
knowledge sharing for exploitation completely mediates the task impact and task 
effectiveness relationship. 
 According to Table 54, the Sobel test statistic for task difficulty is 
significant (1.865, p= 0.062*) which indicates that the association between task 
difficulty and task effectiveness is reduced significantly by the inclusion of knowledge 
sharing through personal contacts as a mediator variable. As a result, there is enough 
evidence to conclude that knowledge sharing through personal contacts completely 
mediates the task difficulty and task effectiveness relationship.  
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Finally, the Sobel test statistic for task impact is significant (2.340, p= 0.019*) which 
indicates that the association between task impact and task effectiveness is reduced 
significantly by the inclusion of knowledge sharing through personal contacts as a 
mediator variable. As a result, there is enough evidence to conclude that knowledge 
sharing through personal contacts completely mediates the task impact and task 
effectiveness relationship. 
 According to Table 55, the Sobel test statistic for task difficulty is 
significant (1.966, p= 0.049*) which indicates that the association between task 
difficulty and task efficiency is reduced significantly by the inclusion of knowledge 
sharing for exploitation as a mediator variable. As a result, there is enough evidence to 
conclude that knowledge sharing for exploitation completely mediates the task 
difficulty and task efficiency relationship. Finally, the Sobel test statistic for amount of 
task information is significant (1.940, p= 0.052*) which indicates that the association 
between amount of task information and task efficiency is reduced significantly by the 
inclusion of knowledge sharing for exploitation as a mediator variable. As a result, 
there is enough evidence to conclude that knowledge sharing for exploitation 
completely mediates the amount of task information and task efficiency relationship. 
According to Table 56, the Sobel test statistic for task difficulty is significant 
(1.615, p= 0.106+) which indicates that the association between task difficulty and task 
efficiency is reduced significantly by the inclusion of knowledge sharing through 
personal contacts as a mediator variable. As a result, there is enough evidence to 
conclude that knowledge sharing through personal contacts completely mediates the 
task difficulty and task efficiency relationship.  
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The table below summarizes the hypothesis and the finding of this study through 
interaction-mediation effects. 
 
H39 Knowledge sharing purposes and its dimension of 
knowledge sharing for exploitation mediates the 
relationship between uncertain dynamic disaster 
management tasks (task difficulty) and task 
effectiveness 
Marginally 
Supported: 
 *p < 0.05 
 
H39 Knowledge sharing purposes and its dimension of 
knowledge sharing for exploitation mediates the 
relationship between uncertain dynamic disaster 
management tasks (task urgency) and task 
effectiveness 
Marginally 
Supported: 
 *p < 0.05 
 
H39 Knowledge sharing purposes and its dimension of 
knowledge sharing for exploitation mediates the 
relationship between uncertain dynamic disaster 
management tasks (task impact) and task effectiveness 
Marginally 
Supported: 
 *p < 0.05 
 
H40 Knowledge sharing mechanisms and its dimension of 
knowledge sharing through personal contacts mediates 
the relationship between uncertain dynamic disaster 
management tasks (task difficulty) and task 
effectiveness 
Marginally 
Supported: 
 *p < 0.05 
 
H40 Knowledge sharing mechanisms and its dimension 
knowledge sharing through personal contacts mediates 
the relationship between uncertain dynamic disaster 
management tasks (task impact) and task effectiveness 
Marginally 
Supported: 
 *p < 0.05 
 
H43 Knowledge sharing purposes and its dimension of 
knowledge sharing for exploitation mediates the 
relationship between uncertain dynamic disaster 
management tasks (task difficulty) and task efficiency 
Marginally 
Supported: 
 *p < 0.05 
 
H43 Knowledge sharing purposes and its dimension of 
knowledge sharing for exploitation mediates the 
relationship between uncertain dynamic disaster 
management tasks (amount of task information) and 
task efficiency 
Marginally 
Supported: 
 *p < 0.05 
 
H44 Knowledge sharing mechanisms and its dimension of 
knowledge sharing through personal contacts mediates 
the relationship between uncertain dynamic disaster 
management tasks (task difficulty) and task efficiency 
Marginally Not 
Supported:  
+p < 0.1 
 
 
Table 57. Summary of interaction-mediation effects and findings 
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Mean Std. 
Deviation 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 TNvNewMean         4.079          1.539 1
2 TNvNoRMean         4.573          1.662 0.321** 1
3 TUnDifMean         3.338          1.262 0.502** 0.291** 1
4 TUnIEAMean         4.177          1.494 -0.020 -0.123 -0.010 1
5 TSgUrgMean         5.514          1.181 0.105 0.143 0.154* -0.062 1
6 TSgImpMean         5.081          1.305 0.185* 0.179* 0.144 0.073 0.258** 1
7 KSPExorMean         4.354          1.365 0.642** 0.231** 0.429** 0.086 0.117 0.346** 1
8 KSPExitMean         5.646          1.006 -0.121 -0.006 -0.206** 0.207** 0.207** 0.265** 0.041 1
9 KSMPCMean         5.876          0.863 -0.056 -0.041 -0.154* 0.151 0.121 0.280** 0.116 0.505** 1
10 KSMWDMean         4.745          1.349 -0.088 -0.099 -0.269** 0.254** -0.030 0.291** -0.008 0.519** 0.391** 1
11 TEfcyMean         5.194          1.235 -0.166* -0.044 -0.179* 0.224** 0.019 0.039 -0.091 0.351** 0.210** 0.244** 1
12 TEfssMean         6.010          0.910 -0.086 0.072 -0.126 0.053 0.303** 0.230** -0.005 0.251** 0.159* 0.030 0.366** 1
13 Experience         9.416          8.080 -0.003 0.052 0.103 -0.036 -0.002 0.094 -0.061 0.074 0.054 0.026 -0.016 -0.127 1
14 Expertise         4.881          1.585 -0.100 0.092 -0.064 0.006 -0.073 0.041 -0.022 0.249** 0.136 0.186* 0.056 -0.048 0.537** 1
15 WorkedYs       13.497          9.087 -0.126 -0.041 0.088 -0.031 0.083 0.078 -0.048 0.099 0.000 -0.142 0.075 0.065 0.274** 0.132 1
16 WorkEOCY         5.738          5.306 0.094 0.191* 0.020 -0.092 0.090 0.036 -0.015 0.123 0.004 -0.017 -0.005 0.076 0.184* 0.249** 0.275** 1
17 WorkEMYs       10.090          8.774 0.108 0.187* 0.185* -0.161* 0.010 0.201** 0.099 -0.038 -0.028 -0.176* -0.088 0.065 0.251** 0.195* 0.188* 0.396** 1
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
Correlations
Table 58. Means, standard deviations, and correlations
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6. Conclusions 
6.1 Research Implications 
This study aimed to understand the characteristics of the task involved in disaster 
management response and their effect on task performance. This study also investigated 
the moderating and mediating roles of knowledge sharing, including purposes and 
mechanisms, to improve decision-making and task performance. The following 
discussions are based on field observations, at the Miami-Dade Office of Emergency 
Management and Emergency Operation Center (OEM-EOC), interviews and discussions 
with emergency personnel over a multi-year period, and empirical results from a 
questionnaire survey conducted during September and October of 2008. Field 
observations were conducted at the Miami-Dade OEM-EOC during Tropical Storm 
Ernesto in August 2006 and training simulations in annual meetings every May since 
2007. Furthermore, this study also incorporated insights from a series of disaster 
management simulations and practice drills that provided useful points for analysis and 
discussion with EOC personnel.  In addition, the discussion in the following sections is 
based on the EOC archives of Standard Operations Procedures, Local Response 
Protocols, Situation Reports, Incident Action Plans Reports, ICT Collaborative Software 
Systems, and e-mail Logs from Hurricanes Katrina, Rita, and Wilma. 
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6.1.1 Relationships between Task Characteristics, Knowledge Sharing And Task 
Performance, and the Implications of the Moderating and Mediating Effects of 
Knowledge Sharing 
The results described in Chapter 5 provide useful insights about the relationships 
between disaster management task characteristics, knowledge sharing, and task 
performance specifically how knowledge sharing plays a significant role in mediating 
and/or moderating previous relationships. As described in the previous sections, this 
research conceptualized task characteristics associated with the decision maker in 
contrast with those intrinsic to the task. Furthermore, this research categorized uncertain 
and dynamic disaster management tasks into three constructs and their respective 
dimensions: task novelty (task newness and task nonroutineness), task unanalyzability 
(task difficulty and amount of task information), and task significance (task urgency and 
impact). Knowledge sharing was categorized according to purpose (knowledge sharing 
for exploration and for exploitation) and mechanisms (knowledge sharing through 
personal contacts and through written documents).  
Finally, task performance was defined in terms of task effectiveness and task 
efficiency.  The relationships between uncertain dynamic disaster management tasks and 
task performance were tested through direct effects and the moderating and mediating 
effects of knowledge sharing. Overall, the results, which are discussed below, supported 
the main conceptualizations and hypotheses proposed in this study.  
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According to the results presented in Chapter 5, the relationships between the 
characteristics of uncertain dynamic disaster management tasks and the dimensions of 
task performance were significant, and were moderated and mediated by knowledge 
sharing purposes and mechanisms. The following paragraphs discuss the most significant 
outcomes for each dimension of uncertain dynamic disaster management tasks; their 
direct effects on task performance and effectiveness; and the moderating and mediating 
effects of knowledge sharing.  
 
6.1.1.1 Task Newness 
Considering the characteristics of task newness, some of the most significant and 
interesting findings are as follows:  
1. The use of knowledge sharing for exploration activities alone in performing a new 
task had a negative impact on task effectiveness. However, when EOC 
participants (EOC personnel, infrastructure groups, and related organizations) 
used personal contacts and written documents to support knowledge sharing for 
exploration activities to discover new knowledge and alternatives, the negative 
impact of new tasks on task effectiveness was reduced. These results confirmed 
that the use of knowledge sharing for exploration activities reduced the negative 
impact of new tasks on task effectiveness.  
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Indeed, knowledge sharing for exploration activities such as search, variation, and 
discovery are key to be leveraged through personal interactions at the EOC and 
written documents (EOC’s archives of Standard Operations Procedures, Local 
Response Protocols, Situation Reports, Incident Action Plans Reports, ICT 
Collaborative Software Systems, and e-mail logs). In terms of managerial 
implications, these findings suggest for EOC participants that higher task 
effectiveness performance can be achieved by implementing knowledge sharing 
for exploration strategies that seamlessly integrate knowledge sharing through 
both personal contacts and written documents activities when facing new tasks.  
2. The use of knowledge sharing for exploration activities coupled with knowledge 
sharing for exploitation activities strengthened positively the task effectiveness 
outcomes when facing new tasks. This result suggest that EOC participants could 
achieve higher levels of task effectiveness when facing new tasks if knowledge 
sharing for exploitation strategies are implemented to direct search and 
immediately utilize the search, variation, and discovery of new knowledge and 
alternatives when facing new tasks.  
  
 A practical example of new tasks can be found in Table 59 which describes the 
Situation Report No. 3 during the EOC activation for Hurricane Katrina. 
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Situation Report No. 3. 
 
1. Incident Name: Hurricane Katrina  2.. Date Prepared: 8/26/05  
3. Time Prepared: 1300  
4. Operational Period: #3 0700 thru 1900 8/26/05 
 
Current N/A 
 
Current Situation 
7. Bridge collapse at 97 Ave overpass of SR836. SR836 is closed from 87 Ave 
to 107 Ave until 2100 
 
Critical Issues 
2. 12th Avenue Bridge and Flagler Street bridge have sustained damage that 
may delay their ability to open to marine traffic 
Resource Requests N/A 
 
Planned Activities N/A 
 
 
Table 59. Hurricane Katrina: Situation Report No. 3 
 
Hurricane Katrina: Situation Report No. 3 illustrates the unexpected and 
exceptional circumstances of a new tasks never faced before by the EOC participants: 
“Bridge collapse at 97 Ave overpass of SR836” and the “12th Avenue Bridge and Flagler 
Street bridge have sustained damage that may delay their ability to open to marine 
traffic”. The results previously discussed suggest that the EOC participants could use a 
mix of different knowledge sharing strategies (knowledge sharing for exploration 
combined with knowledge sharing mechanisms) to address these new tasks.  
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On one hand, EOC participants could engage in knowledge sharing for 
exploration activities to discover solutions to new problems through personal contacts 
(experience and expertise) and written documents (EOC’s archives of Standard 
Operations Procedures, Local Response Protocols, Situation Reports, Incident Action 
Plans Reports, ICT Collaborative Software Systems, and e-mail logs). On the other hand, 
a combination of searching for prior solutions to similar problems (knowledge sharing for 
exploitation) in addition to new ideas about how to solve the problems at hand 
(knowledge sharing for exploration) for new tasks could have an even greater positive 
impact on task effectiveness.  As a result of the implementation of this mix of knowledge 
sharing strategies and activities, EOC participants can minimize the repercussions of 
these new tasks and can improve task performance. 
 
6.1.1.2 Task Difficulty 
Considering the characteristics of task difficulty, some of the most significant and 
interesting findings are as follows:  
1. When EOC participants face difficult tasks represented by unstructured, 
equivocal, and conflicting interpretation characteristics, using knowledge sharing 
through written documents, such as  EOC’s archives of Standard Operations 
Procedures, Local Response Protocols, Situation Reports, Incident Action Plans 
Reports, ICT Collaborative Software Systems, and e-mail logs, had a negative 
impact on task effectiveness.   
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This finding suggests that when EOC participants face difficult tasks using 
knowledge sharing through written documents becomes a distraction because 
EOC participants face challenging conditions while trying to find a solution for 
the task at hand. As a result, EOC participants are not quite sure what to look for 
or how to approach the knowledge sharing mechanisms (personal contacts and 
written documents) activities to define the difficult task and therefore decide the 
appropriate course of action. 
2. However, similar to task newness the combination of knowledge sharing for 
exploration strategies carried out via knowledge sharing through both personal 
contacts and written documents further reduced the negative impact of task 
difficulty on task effectiveness. These findings suggest that EOC participants 
must keep insisting in using knowledge sharing for exploration activities (search, 
variation, and discovery) to define and see new ways to approach and resolve the 
difficult task at hand in order to determine the most appropriate way to perform 
successfully the difficult task.  
 
 A practical example of difficult tasks is found in Table 60 which describes the 
Incident Action Plan No. 2 during the EOC activation for Hurricane Wilma. 
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Incident Action Plan No. 2. 
1. Incident Name: Hurricane Wilma  2.. Date Prepared: 10/22/05  
3. Time Prepared: 1100  
4. Section/Functional Group/Agency Completing Report: Miami-Dade EOC Planning 
Section 
5. Operational Period: #2 1100 10/22/05 thru 0700 10/23/05 
 
6. Summary of Current Situation, Operations, and Objectives 
4. Four hundred twenty five (429) People with Special Needs (PSN) have 
requested evacuation: 300 Medical Management Facility (MMF) patients and 
129 PSN. 
 
7. Problems Encountered or Potential Obstacles 
1. Large volume of last minute requests for evacuation assistance may pose 
evacuation resource shortage. 
 
8. Assistance Required 
1. None 
9. Projected Incident Objectives 
3. Movement of two hundred ninety six (296) Medical Management Facilities 
patients will begin today. 
4. Continue calldown of people with special needs. 
5. Begin movement of non-ventilator MMF today. 
6. Continue preparing for movement of ventilator MMF on Sunday. 
 
 
Table 60. Hurricane Wilma: Incident Action Plan No. 2 
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Hurricane Wilma: Incident Action Plan No. 2 illustrates the difficulty of task 
when several disaster management tasks happen at the same time where it is hard for 
EOC participants to see into the tasks at hand to prioritize and assign resources because 
all these tasks have high priorities. Furthermore, when this kind of difficult tasks 
aggregate with limited timeframes to be performed, EOC participants must act quickly to 
understand the tasks at hand in order to efficiently execute them.  
In this example, EOC participants had to convene in order to discuss (knowledge 
sharing for exploitation) what resources were available and work together to prioritize the 
steps (knowledge sharing for exploration) required to solve the difficult task at hand. 
 
6.1.1.3 Information Required to Perform the Task at Hand 
Considering the information required to perform the task at hand, the most 
significant finding was that knowledge sharing for exploration positively enhances the 
impact of information required to perform the task at hand on task effectiveness.  This 
means that EOC participants have to gather as much data, information, and knowledge as 
possible through knowledge sharing for exploration strategies (search, variation, and 
discovery) to make a better sound decision about the task at hand.  
An appropriate practical example which illustrates the amount of task information 
needed to perform the task at hand is portrayed in Table 61 which describes the Incident 
Action Plan No. 3 during the EOC activation for Hurricane Katrina. 
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Incident Action Plan No. 3. 
1. Incident Name: Hurricane Katrina  2.. Date Prepared: 8/26/05  
3. Time Prepared: 0600  
4. Section/Functional Group/Agency Completing Report: Miami-Dade EOC Planning 
Section 
5. Operational Period: #3 0700 8/26/05 thru 1900 8/26/05 
 
6. Summary of Current Situation, Operations, and Objectives 
4. Widespread power outages, debris, and flooding exist throughout the county. 
 
7. Problems Encountered or Potential Obstacles 
1. Anticipated hazards include: flooded roads; downed live power lines; debris 
throughways; sharp or jagged objects; missing or damaged traffic signal 
devices; venomous or dangerous animals. 
2. Increase demand for shelters. 
3. Power outages at critical facilities (hospitals, public safety facilities, etc.). 
4. Increase demand for already stressed services. 
5. County telephone infrastructure may not be able to keep up with demand. 
8. Assistance Required 
N/A 
9. Projected Incident Objectives 
1. Identify immediate life safety issues in the general community and 
electrically dependent residents. 
2. Implement snapshot assessment and conduct damage and needs assessments. 
3. Initiate coordinated debris clearance plan. 
5. Provide public information about safety precautions and return of 
government services. 
6. Assess need for additional shelters or other human services. 
 
 
Table 61. Hurricane Katrina: Incident Action Plan No. 3 
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According to the incident action plan mentioned above, there are many pieces of data and 
information that need to be put together before deciding a course of action. It is evident 
that knowledge sharing for exploration activities plays a critical role for EOC personnel, 
infrastructure groups and related organizations to make sound decisions on tasks that 
need to be accomplished in the immediate short term. Furthermore, knowledge sharing 
for exploration activities are the trigger point to disaster management response tasks and 
subsequently disaster management recovery tasks.  
 
6.1.1.4 Task Significance:  Task Urgency 
From the results of our data analysis, the impact of urgent tasks is as follows:  
1. The use of knowledge sharing for exploration activities in performing an urgent 
task had a negative impact on task effectiveness. This means when EOC 
participants face urgent tasks, spending time exploring for potential solutions is 
not the best option to readily perform the task at hand. 
2. Similarly to new and difficult tasks, for urgent tasks it was observed that the 
combination of knowledge sharing for exploration strategies (finding new 
knowledge through search, experimentation, and discovery) and knowledge 
sharing for exploitation activities (refinement, selection, and implementation) had 
a much less negative impact on task effectiveness when urgent tasks were 
performed.  
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3. Both knowledge sharing mechanisms (knowledge sharing through personal 
contacts and through written documents) and knowledge sharing purposes 
(knowledge sharing for exploration and for exploitation) in performing urgent 
tasks were important in reducing the negative impact of urgent tasks on task 
effectiveness.  
4. The use of knowledge sharing mechanisms through personal contacts had the 
most positive and significant impact on task effectiveness when urgent tasks were 
performed. These results suggest that when EOC participants face urgent tasks 
their focus must be on directly addressing the urgent tasks at hand using primarily 
knowledge sharing through personal contacts in addition to knowledge sharing 
through written documents.   
 
An appropriate practical example of urgent tasks can be found in Table 62 which 
describes the Situation Report No. 2 during the EOC activation for Hurricane Katrina. 
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Situation Report No. 2. 
1. Incident Name: Hurricane Storm Katrina  2.. Date Prepared: 8/26/05  
3. Time Prepared: 0130  
4. Operational Period: #2 1800 thru 0100 8/26/05 
 
Current  
1. Weather forecast: eye wall passed over Miami-Dade from northeast to southwest. 
Winds at eyewall were near 80 mph. Tropical storm force winds expected to continue 
until late morning (9-11 am). 
  
Current Situation 
3. Power out to 525,137 in Miami-Dade 
4. HEC 200 people, MMF 47 
5. Homestead hospital and police department on generator power. Homestead 
hospital without city water supply. 
6. Doctors and Westchester hospitals on generator power. 
7. Doctors hospital reports 1st floor flooding. 
8. Jackson South hospital without power. 
9. West Gables Health Center out of power. 
10. Calls from non-registered MMF to 911 are up to 140. 
11. MDFR responded to multi unit fire but only 1 unit affected. No injuries. 
12. Bridge collapse: SR836 closed from 87 Ave to 107 Ave. 
13. Total calls to Answer Center 10,351.  This hour: power lines (108), trees 
blocking roads (78), flooding (12). 
14. MDFR has begun snapshot assessment. 
 
Critical Issues 
 1. High anticipated demand for Advance Life Support (ALS) expected to lead 
to stressed system. 
 2. EOC support systems having trouble: power, AC. 
Resource Requests  
1. Request for one (1) Advance Life Support (ALS) Rescue Strike Team will 
be placed in Tracker  
Planned Activities N/A 
 
 
Table 62. Hurricane Storm Katrina: Situation Report No. 2 
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Hurricane Storm Katrina, Situation Report No. 2 illustrates the urgency of tasks 
being faced by EOC participants such as:  
• Hospitals with no power 
• Anticipated demand for Advance Life Support (ALS) 
• Request for one (1) Advance Life Support (ALS) Rescue Strike Team will be 
placed in Tracker.  
Most of these urgent tasks involve human lives so EOC participants must act 
immediately with no time to spare. As showing by previous, the knowledge sharing 
mechanisms strategies and activities primarily through personal contacts in addition to 
written documents enable EOC participants to efficiently perform the urgent tasks at hand 
on the spot and with no distractions.  
 
6.1.1.5 Task Significance:  Task Impact 
The effects of tasks with a large potential impact on task effectiveness were 
similar to the ones described for urgent tasks.  
1. The use of knowledge sharing for exploration activities in performing tasks with a 
large potential impact had a negative effect on task effectiveness.  
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2. Similar to urgent tasks, for tasks with a large potential impact, it was observed 
that the combination of knowledge sharing for exploration strategies (finding new 
knowledge through search, experimentation, and discovery) and knowledge 
sharing for exploitation activities (refinement, selection, and implementation) had 
a much less negative impact on task effectiveness when tasks with a large 
potential impact were performed.  
3. Both knowledge sharing mechanisms (knowledge sharing through personal 
contacts and through written documents) and knowledge sharing purposes 
(knowledge sharing for exploration and for exploitation) were important in 
reducing the negative impact of tasks with a large potential impact on task 
effectiveness.  
4. The use of knowledge sharing mechanisms through personal contacts had the 
most positive and significant impact on task effectiveness when tasks with a large 
potential impact were performed. These results suggest that when EOC 
participants face tasks with a large potential impact their focus must be on directly 
addressing the task at hand using primarily knowledge sharing through personal 
contacts in addition to knowledge sharing through written documents.   
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In fact, given the involvement of potential economic loses and infrastructure 
repercussions, EOC participants must act right on the spot using knowledge 
sharing through personal contacts or knowledge sharing through written 
documents strategies and activities to minimize the potential risks associated with 
this kind of tasks.These results suggest that EOC participants could improve the 
effectiveness of tasks with a large potential impact by promoting knowledge 
sharing for exploitation and knowledge sharing through personal contacts 
strategies and activities.  
 
An appropriate practical example of tasks with potential impact can be found in 
Table 63 which describes the Incident Action Plan 2 during the EOC activation for 
Hurricane Katrina.  
 
 315 
 
 
 
Incident Action Plan No. 2. 
1. Incident Name: Hurricane Katrina  2.. Date Prepared: 8/25/05  
3. Time Prepared: 1700 
4. Section/Functional Group/Agency Completing Report: Miami-Dade EOC Planning 
Section 
5. Operational Period: #2 1700 8/25/05 thru 0700 8/26/05 
 
6. Summary of Current Situation, Operations, and Objectives 
3. Tropical Storm Force Winds are currently affecting Miami-Dade County and 
are expected to do so until 1700 hours Saturday evening. Additionally, there is 
a storm surge potential of 2-4’, with the high tide occurring between 0100-0200 
this evening. 
6. Seaport remains closed to marine and shipping operations. 
7. All drawbridges remain locked down. 
 
7. Problems Encountered or Potential Obstacles N/A 
 
8. Assistance Required N/A 
 
9. Projected Incident Objectives 
2. Continue to monitor storm, collect and analyze data and disseminate as 
appropriate 
4. Maintain situation and resource status information. 
 
 
Table 63. Hurricane Katrina: Incident Action Plan No. 2 
 
 
Hurricane Katrina, Incident Action Plan No. 2 illustrates the magnitude of the 
disaster event in terms of force winds, storm surge potential in addition to the high tide 
occurring in the middle of the event. As showing by the previous results, the knowledge 
sharing mechanisms strategies and activities primarily through personal contacts in 
addition to written documents enable EOC participants to better perform the tasks with 
potential impact on the spot and with no distractions. 
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6.2 Research Significance and Contributions 
 
Research on the intersection of knowledge management and disaster management 
is scarce. This study proposes a theoretical framework at the intersection of these 
domains, which is a new field of research. Furthermore, this study expands prior research 
by examining the knowledge sharing purposes and mechanisms that are associated with 
disaster management.  
This study contributes to the fields of disaster and knowledge management in two 
additional ways. First, this research responds to the critical issues and gaps mentioned in 
the first chapter of this research work. Second, the empirical analysis and methodology 
used in this research will shed light on the role of knowledge sharing purposes and 
mechanisms in disaster management response tasks. This study also provides 
recommendations to disaster management agencies around the world on the development 
of a knowledge sharing environment that will enable them to better respond to disaster 
events. 
 This study’s findings have significant implications for future research.  Although 
it has been widely recognized that disaster management tasks are difficult to perform 
because these tasks are inherently uncertain, no prior research has examined the 
dimensions that characterize the uncertain and dynamic aspects of disaster management 
tasks.  
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Most of the previous research has conceptualized dynamic task uncertainty as a single 
construct, whereas this study defined it as a multi-dimension construct. Six dimensions, 
task newness, task nonroutineness, task difficulty, amount of task information, task 
urgency, and task impact, and their corresponding measures, were developed and 
empirically validated to provide a solid ground for theory development and testing.  
The results of testing the complex relationships between the six dimensions of 
task uncertainty, four dimensions of knowledge sharing, and two dimensions of task 
performance suggest that a rich set of theories can be developed to explain the conditions 
under which knowledge sharing mechanisms (exploration and exploitation) are required 
and those under which knowledge sharing purposes (personal contacts and written 
documents) are best utilized to improve task performance.  
 Finally, this study addressed the knowledge gaps in the research on disaster and 
knowledge management by providing a model that focuses on uncertain and dynamic 
disaster management tasks, knowledge sharing, and task performance. This study’s 
theoretical concepts provide new insights into the critical issues of task performance in 
disaster management response activities.  
 
6.3 Practical Implications  
This study has significant implications for practice. EOC personnel and disaster 
management teams usually cannot precisely identify the dimensions of uncertain dynamic 
disaster management tasks during a disaster event or threat.  
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This study provides an initial framework for conceptualizing uncertain dynamic disaster 
management tasks and for understanding knowledge sharing approaches to improve task 
performance. In addition, EOC personnel and disaster management managers and 
planners can better understand the novelty, unanalyzability, and significance of uncertain 
dynamic disaster management tasks to improve their disaster management operating 
procedures during the planning stages. Similarly, these disaster management tasks, 
knowledge sharing, and task performance constructs and dimensions can be used as parts 
of a reference framework after a disaster event or threat, when response teams review 
post-mortem reports and lessons learned.  
 Additionally, EOC personal and disaster management managers may 
approach the relationships between uncertain dynamic disaster management tasks, 
knowledge sharing, and task performance dimensions as guidelines to better perform the 
tasks at hand. Thus, they can determine whether they should prioritize knowledge sharing 
purposes and/or knowledge sharing mechanisms in uncertain dynamic disaster 
management tasks to efficiently and effectively accomplish the performance of these 
tasks.  
 Furthermore, the findings of this research work will help disaster management 
agencies and personnel to improve their performance during a disaster management 
response event or threat and, ultimately, to save lives and minimize economic 
repercussions. Appendix B includes the executive report presented at the EOC Directors, 
Managers, and Functional Groups Coordinators. 
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6.3 Research Limitations and Future Research 
As previously mentioned, this study explored disaster response tasks as the unit of 
analysis in order to research how to improve decision-making during a disaster event. 
This research focused on disaster management activities during the initial response to a 
disaster event; it also investigated how knowledge sharing moderated and mediated the 
uncertain and dynamic characteristics of a task in order to identify how disaster response 
teams might accomplish their task objectives more effectively. Thus, this study aimed to 
understand dynamic disaster management response activities and knowledge sharing 
practices related to the efficient performance of tasks characterized by uncertainty.   
 Some limitations of this research are related to the task characteristics it 
addressed. The existing literature has identified other task characteristics, such as 
intrinsic complexity, variety, and interdependence [Dean and Snell, 1991]. Thus, this 
study purposely did not focus on these intrinsic (static) task characteristics.  Additionally, 
the survey respondents in this study were involved in disaster management response 
activities at the Miami-Dade County Office of Emergency Management. Further studies 
should therefore conduct research at other offices of emergency management at the city, 
county, state, and federal government levels. Finally, the uncertain disaster management 
tasks and knowledge sharing measures studied in this paper were exploratory in nature; 
as such, further research are needed to validate and improve these measures.   
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SUMMARY  
 
 
 Since November 2007, a team of researchers at the College of Business 
Administration at Florida International University have undertaken a comprehensive 
research about emergency management tasks and knowledge management at the Miami 
Dade Department of Emergency Management and Homeland Security. The study seeks to 
understand the characteristics of the emergency response tasks at the Emergency 
Operations Center and how knowledge management can assist in the effective and 
efficient disposition of those tasks. The first part of this research dealt with task 
characteristics related to complexity, interdependence and procedure rigidity, and the 
role that knowledge integration plays in performing those tasks. The second part of this 
research and the topic of this report, is related to the degree of uncertainty in these tasks 
as characterized by the novelty, lack of analyzability, and significance of these tasks, and 
the role that knowledge sharing plays in the successful performance of these tasks.  
 
 Analysis of the results of a survey collected from 167 Miami-Dade County 
emergency managers during the dates of October 2008 – January 2009 suggests that: 
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1. Many of the emergency tasks undertaken at the EOC are high in their level of 
uncertainty.  We assessed the uncertainty of a task in terms of three dimensions: 
novelty (unexpected and novel events that occur in performing a task), 
unanalyzability (the procedures required to solve a problem are ambiguous), and 
significance (the task can have a substantial impact on the lives of people and 
also have economic consequences).  The availability of the right personnel with 
the required expertise as well as accessibility to the right information at critical 
times is essential for effective knowledge sharing at the OEM-EOC. We observed 
that in general, OEM-EOC personnel deal with tasks characterized by 
uncertainty and high degree of non-routineness (variability) every time a disaster 
event occurs.  Furthermore, OEM-EOC personnel are thorough, try to gather as 
much information as possible, and if required look for new approaches and 
procedures when they determine that the existing ones are not adequate for the 
task. 
 
2. Despite the prevalence of a sophisticated technology infrastructure and elaborate 
mechanisms for knowledge sharing such as communication systems, we found 
that emergency personnel do not get all the information required to perform the 
task from existing documents and procedures.  Interestingly, the greater the 
difficulty of the task on hand, the more likely they are to shift to sharing 
knowledge through personal contact rather than using prescribed mechanisms 
such as operating procedures and documents.  This indicates that when the task is 
critical, emergency personnel rely heavily on their own experience as well as the 
expertise of others also involved in the activation procedures.  The results may 
also suggest that for highly uncertain tasks, it may not be possible to plan and 
outline all the required processes and resources before the disaster event. 
 
 326 
 
3. When OEM-EOC personnel face emergency tasks with a high degree of 
uncertainty and novelty, they tend to share knowledge for two purposes.  First, 
they explore new approaches and procedures to resolve the task at hand and in 
doing so, often times OEM-EOC personnel discover new procedures which are 
helpful in modifying current standard operating procedures (SOPs), in order to 
support the necessary assessment and decision-making for the task to be 
performed. Second, when emergency tasks characterized with high degree of 
uncertainty and significance (urgency and impact) arise during a disaster event, 
OEM-EOC personnel rely heavily on knowledge sharing for exploitation, that 
seek to reuse  their experience, expertise, and existing SOPs in order to address 
the task at hand.  
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BACKGROUND 
 
 
 Researchers at the College of Business Administration at Florida International 
University, in collaboration with the Miami-Dade Department of Emergency 
Management and Homeland Security, have undertaken a research to study the uncertainty 
of emergency management tasks at the Miami-Dade Emergency Operations Center 
(EOC) and how knowledge sharing can improve task performance. These tasks are novel, 
unstructured, and often present themselves with conflicting information and 
interpretation. This study reaches beyond a simplistic assessment of emergency task 
performance (for example finding answers to "what went wrong?") by trying to 
understand the inherent nature of EOC tasks which can make them unpredictable and 
difficult to manage.   
 
 Since November 2007, we have been collecting survey data with the help of 
personnel involved in EOC operations during emergencies.  The first survey, completed 
in November 2007, focused on assessing task characteristics related to interdependencies 
and procedure, as well as knowledge integration in performing a task.  An Executive 
Summary was sent to the survey participants in March 2008. The second survey which is 
the focus of this Executive Summary was completed in January 2009, and focuses on 
assessing task characteristics related to uncertainty and knowledge sharing for explorative 
(search) and exploitative (reuse) purposes. These questionnaires were carefully developed 
based on extensive reviews of the literature, field observations, interviews with 
emergency management personnel, and reviews of EOC procedures and policies.   
  
 As a value to the survey participants, we are sending this Executive Summary to 
each respondent of the second survey. We expect that the study results will help 
managers and policy-makers better understand the inherent uncertainty aspects of 
emergency management tasks and the critical role that knowledge sharing can play in 
improving task performance.  
 
 
SUMMARY OF FINDINGS 
  
 
 Most emergency tasks at the EOC are highly uncertain and dynamic, 
characterized by high levels of novelty, urgency, and impact. Yet, they are in general 
completed successfully because of the skillful use and sharing of knowledge by the 
individuals assigned to the tasks. Effective communication and collaboration through 
information and knowledge sharing are extremely important when performing EOC 
tasks.  The EOC organizational structure, managers, and technological infrastructure 
provide a favorable and dynamic knowledge sharing environment for the effective and 
efficient restoration of community continuity. 
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SUMMARY OF STUDY 
  
 
 The survey had four sections: (1) Dynamic characteristics of disaster management 
task; (2) knowledge sharing purposes that were used to complete the task; (3) knowledge 
sharing mechanisms that were used to complete the task; and (4) respondent background 
information that will help us segment and analyze the data. Respondents were asked to 
identify a specific emergency management task and their agreement/disagreement with a 
set of statements about the task novelty, lack of analyzability, significance, and 
knowledge sharing characteristics.  
 
 Dynamic task characteristics can be understood and analyzed from three different 
perspectives:  
 
1. Task Novelty:    extent to which different activities of the task are 
     completely new and/or 
     are not  performed on a routine basis   
 
2. Task Unanalyzability:  extent to which different activities of the task are  
    difficult to analyze due 
     to conflicting interpretations and/or lack 
information  
    needed to make a decision 
 
3. Task Significance:   extent to which different activities of the 
task need to be performed  
    urgently to save lives and minimize economic 
impact. 
 
 
 Knowledge is shared in emergency management tasks for two purposes:  
 
1. Exploration:    search of new alternatives to perform the 
task  
 
2. Exploitation:    reuse of existing knowledge, organized and 
stored in  
    information 
     repositories  
 
 Two types of knowledge sharing mechanisms are normally utilized in executing 
emergency management tasks:  
 
1. Personal Contact:   person-to-person communications 
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2. Written Documents:   written planning guidelines, standard 
operating  
    procedures, best 
    practices, lessons learned, and after action reports 
 
  
 Table 1 shows some examples of the tasks that survey participants identified, the 
name of the agency leading the task during the EOC activation, and the reported level of 
task uncertainty, and relevant knowledge sharing purposes and mechanisms used to 
perform these tasks. 
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Table 1. Sample tasks, EOC Leading Groups, and levels of Uncertainty Task, Knowledge Sharing Purposes and 
   Mechanisms 
 
 
N
o 
Task Description EOC Lead 
Groups 
Uncertainty 
Levels 
Knowledge 
Sharing 
Purposes 
Knowledge 
Sharing 
Mechanisms 
      
1 Early activation of debris 
clearance procedures to 
clear impassable roadways 
and alternative routes for 
emergency vehicles due to 
unexpected increase of 
emergency situations 
 
Infrastructure 
Public Safety 
Novelty level: 
4.6 (Medium) 
Uncertainty 
level: 3.5 
(Medium) 
Significance 
level: 5.7 (Mod. 
High) 
Exploration 
purpose: 4.2 
(Medium) 
Exploitation 
purpose: 5.5 
(Mod. High) 
 
Personal contact: 
 5.7 (Mod. 
High) 
Written 
document: 
 4.7 (Mod. 
High) 
 
2 Evacuation of patients from 
a MMF (Medical 
Management Facility) 
without power to other 
MMF with power due to 
irreparable electric damages 
impossible to fix in the 
short run 
 
Human 
Services 
Public Safety 
Novelty level: 
4.1 (Medium) 
Uncertainty 
level: 4.0 
(Medium) 
Significance 
level: 5.0 (Mod. 
High) 
Exploration 
purpose: 4.3 
(Medium) 
Exploitation 
purpose: 5.1 
(Mod. High) 
 
Personal contact: 
 5.9 (Mod. 
High) 
Written 
document: 
 4.2 
(Medium) 
 
3 Assistance requested in 
protecting downed power 
lines to make the transit of 
emergency vehicles safe 
 
Public Safety Novelty level: 
3.2  
(Mod. Low) 
Uncertainty 
level: 2.4 (Low) 
Exploration 
purpose: 2.8 
(Mod. Low) 
Exploitation 
purpose:  5.9 
Personal contact: 
 6.0 
(High) 
Written 
document: 
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N
o 
Task Description EOC Lead 
Groups 
Uncertainty 
Levels 
Knowledge 
Sharing 
Purposes 
Knowledge 
Sharing 
Mechanisms 
Significance 
level: 5.2 (Mod. 
High) 
(Mod. High) 
 
 4.0 
(Medium) 
 
4 Lost power in critical 
agencies such as 911 or 311 
and backup generators not 
working as priorities and 
demands for alternative 
power sources (generators) 
increase 
 
Infrastructure 
Public Safety 
Novelty level: 
4.1 (Medium) 
Uncertainty 
level: 3.9 
(Medium) 
Significance 
level: 6.1 (High) 
Exploration 
purpose: 4.3 
(Medium) 
Exploitation 
purpose: 5.6 
(Mod. High) 
 
Personal contact: 
 5.3 (Mod. 
High) 
Written 
document: 
 3.7 
(Medium) 
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5 Search and rescue 
operations of missing 
people due to a collapsed 
building 
 
Public Safety Novelty level: 
4.7  
(Mod. High) 
Uncertainty 
level: 3.8 
(Medium) 
Significance 
level: 5.5 (Mod. 
High) 
Exploration 
purpose: 4.0 
(Medium) 
Exploitation 
purpose:  6.0 
(High) 
 
Personal contact: 
 5.8 (Mod. 
High) 
Written 
document: 
 5.6 (Mod. 
High) 
 
6 Hospitals and 
municipalities running low 
on diesel fuel for generators 
and lack of re-supply 
source 
 
Infrastructure 
Public Safety 
Novelty level: 
5.9  
(Mod. High) 
Uncertainty 
level: 4.5 
(Medium) 
Significance 
level: 4.8 (Mod. 
High) 
Exploration 
purpose: 4.5 
(Medium) 
Exploitation 
purpose: 4.6 
(Medium) 
 
Personal contact: 
 3.9 
(Medium) 
Written 
document: 
 2.6 (Mod. 
Low) 
 
 7 Increase in short term 
shelter demands as 
buildings are declared 
unsafe 
 
Infrastructure 
Human 
Services 
Novelty level: 
5.3 
(Mod. High) 
Uncertainty 
level: 2.7 (Mod. 
Low) 
Significance 
level: 5.9 (Mod. 
High) 
Exploration 
purpose: 4.7 
(Mod. High) 
Exploitation 
purpose: 6.0 
(High) 
 
Personal contact: 
 6.8 
(High) 
Written 
document: 
 5.0 (Mod. 
High) 
 
Degree levels are coded by:   
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 High (6, 7), Moderately High (4.7 - 5.9), Medium (3.4-4.6), Moderately Low (2.1 – 3.3), to Low (1, 2).  
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OBSERVATIONS 
 
 
Task Novelty 
 
 Figure 1 (boxplot chart) below illustrates average scores and range of responses of 
the components (new questions, new procedures, and new approaches) of task novelty (7 
– very high in novelty, and 1 – very low in novelty).  
 
 
Figure 1. Task Novelty (average and range of responses). 
 
 
 
  
 Figure 1 shows that the activities involved in the  emergency tasks identified in 
the survey require new approaches to perform the novel task at hand.  Each emergency 
event presents itself with new tasks that require responses and procedures that are not 
routinely performed; hence EOC personnel search for and select new approaches and 
alternatives to necessary to perform these tasks. For example, during hurricane Katrina, a 
new and unexpected task was the sudden collapse of the SR836 overpass bridge in 
construction between 87th Ave. and 107th Ave.  
 
 Furthermore, the majority of respondents of these three task novelty measures 
indicated that:  
 
• Coordinating/performing the activities of this new task required answering 
questions that have not been asked before (40%). 
• Setting the objectives for this new task required adopting new procedures 
(43%), and 
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• Coordinating/performing the activities of this new task required adopting new 
ways of doing things (51%) 
 
 These results suggest that it is necessary for OEM-EOC personnel respond to 
uncertain tasks through searching for new approaches and procedures.  
 
 
Task Non-routineness 
 
 Figure 2 (boxplot chart) below illustrates average scores and range of responses of 
the components of task non-routineness (7 – very high in non-routineness, and 1 – very 
low in non-routineness).   
 
 
Figure 2. Task Non-Routineness (average and range of responses). 
 
 
 
 
 These results indicate that EOC personnel deal with a high degree of non-
routineness and variability in assessing the task at hand as shown in Figure 3 below.  
 
Figure 3. Distribution of responses to the three task Non-Routineness measures. 
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 The above results suggest that uncertain disaster management tasks have a high 
degree of non-routineness characteristics that change from event to event. 
 
Task Difficulty 
 
 Figure 4 (boxplot chart) below illustrates average scores and range of responses of 
the components of task difficulty (7 – very high in difficulty, and 1 – very low in 
difficulty).  These results indicate that when EOC personnel encounter tasks with high 
degree of difficulty, they require additional time to think and solve the specific challenges 
and problems inherent of that particular task.  
 
 
Figure 4. Task Difficulty (average and range of responses). 
 
 
 
  
 In addition, the majority of respondents pointed out that when facing uncertain 
tasks with difficult characteristics, they required to spend additional time to think and 
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solve specific problems concerning to the task at hand. This indicates that uncertain tasks 
with difficult characteristics require OEM-EOC personnel to spend additional time to 
fully assess and understand the task requirements in order to make the most appropriate 
decisions.  
 
 
Amount of Task Information 
 
 Figure 5 (boxplot chart) below illustrates average scores and range of responses of 
the components of Amount of Task Information needed (7 – very high in Amount of 
Task Information needed, and 1 – very low in Amount of Task Information needed).   
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Figure 5. Amount of Task Information needed (average and range of responses). 
 
 
 
 
 These results indicate that EOC personnel review and wait to have all available 
information before taking action on the task at hand. 
 
 Figure 6 below illustrates the distribution of responses of two measures for 
Amount of Task Information needed.   
 
 
Figure 6. Distribution of responses to two Amount of Task Information needed 
measures. 
 
 
 
 
 The above results suggest that when facing uncertain tasks, OEM-EOC personnel 
are very thorough and try to gather as much information and knowledge as possible 
before performing the tasks.  
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Task Urgency 
 
 Figure 7 (boxplot chart) below illustrates average scores and range of responses of 
the components of Task Urgency (7 – very high in Urgency, and 1 – very low in 
Urgency).  
 
 
Figure 7. Task Urgency (average and range of responses). 
 
 
 
 
 The results shown in Figure 7 indicate that when EOC personnel face a task with 
high degree of urgency, they turn their immediate attention and focus on the task at hand 
aiming to perform the task objectives as soon as possible.  
 
 For the three task Urgency measures, the majority of respondents indicated that: 
 
• This task required their immediate attention (82%) 
• The activities of this task must be done as fast as possible (71%) 
• They were primarily focused on achieving the immediate objectives for this 
task (84%) 
 
 These results suggest that when facing urgent tasks, OEM-EOC personnel focus 
on the highest priority and try to achieve immediate results.  This finding presents a very 
interesting dilemma for emergency managers.  We see that EOC personnel are hard 
pressed to respond to the disaster event as quickly as possible, and equally important they 
need to take the time to understand the task circumstances as thoroughly as possible 
before committing to a particular approach or course of action. 
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Task Impact 
 
 Figure 8 (boxplot chart) below illustrates average scores and range of responses of 
the components of Task Impact (7 – very high in Impact, and 1 – very low in Impact).   
 
 
Figure 8. Task Impact (average and range of responses). 
 
 
 
  
 As shown in Figure 8, EOC personnel focus their immediate attention as well on 
those task that have a high degree of potential impact on lives, well-being of people, and 
economic repercussions. 
  
 Similarly, for the three task Impact measures, the majority of respondents 
indicated that: 
 
• Failure to complete this task would significantly impact the lives or well-
being of people (79%) 
• Failure to complete this task would have significant economic impact (60%) 
• Failure to complete this task would create a pile-up of activities in their own 
work (54%) 
 
 These results show that tasks in the sample have the highest impact on human 
lives and well-being of people, followed by economic impacts and delays in other 
activities.  
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Knowledge Sharing for Exploration 
 
 Figure 9 (boxplot chart) below illustrates average scores and range of responses 
for knowledge sharing for exploration.  These results indicate that EOC personnel share 
knowledge for exploration primarily through modifying existing SOPs, and then through 
searching and discovering new procedures and approaches to perform the task at hand.  
 
 
Figure 9. Knowledge Sharing for Exploration (average and range of responses). 
 
 
 
 
 Along these results, for the three knowledge sharing for exploration measures, the 
majority of respondents indicated that: 
 
• They searched for new ways to coordinate/perform the activities of this task 
(57%) 
• They had to modify existing procedures to coordinate/perform the activities of 
this task (59%) 
• They discovered different procedures to coordinate/perform this task (57%) 
 
 These results suggest that when searching for new knowledge to perform tasks, 
OEM-EOC personnel search about evenly among new approaches, new procedures and 
modifying existing SOPs.   
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Knowledge Sharing for Exploitation 
 
 Figure 10 (boxplot chart) below illustrates average scores and range of responses 
for Knowledge Sharing for Exploitation.   
 
 
Figure 10. Knowledge Sharing for Exploitation (average and range of responses). 
 
 
 
 The results shown above indicate that EOC personnel share knowledge through 
reusing (exploitation) people’s experience and expertise and using current SOPs. 
 
 Figure 11 below illustrates the distribution of responses of three knowledge 
sharing for exploitation measures.  
 
 
Figure 11. Distribution of responses of three Knowledge Sharing for Exploitation 
measures.  
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 The above results suggest that OEM-EOC personnel rely heavily on their 
experience, expertise, and current knowledge found in existing standard operating 
procedures to perform and accomplish the task at hand.  
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Knowledge Sharing through Personal Contact 
 
 Figure 12 (boxplot chart) below illustrates average scores and range of responses 
for knowledge sharing through personal contact.  This indicates that given the proximity 
of people at the EOC, knowledge sharing through personal contact plays a significant role 
in the interaction of EOC personnel to solve the task at hand. 
 
 
Figure 12. Knowledge Sharing through Personal Contact (average and range of 
responses). 
 
 
 
  
 Figure 13 below illustrates the distribution of responses of three Knowledge 
Sharing through Personal Contact measures.  
 
 
Figure 13. Distribution of responses to three Knowledge Sharing through Personal 
Contact measures. 
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 Given the proximity of people at the EOC during a disaster management 
activation, the results described above confirm the relevance of knowledge sharing 
through personal contact.  
 
 
Knowledge Sharing through Written Documents 
 
 Figure 14 (boxplot chart) below illustrates average scores and range of responses 
for knowledge sharing through written documents.  These results indicate that SOPs play 
a relevant role in sharing knowledge through written documents. 
 
 
Figure 14. Knowledge Sharing through Written Documents (average and range of 
responses). 
 
 
 
  
 For the three Knowledge Sharing through Written Documents measures, the 
majority of respondents indicated that: 
 
• Standard operating procedures exist to support this task (70%) 
• They were able to access to existing standard operating procedures when 
coordinating/performing this task (67%) 
• Standard operating procedures were available to support this task (68%) 
 
 These results suggest written documents are readily available, accessible, and 
used by  OEM-EOC personnel to support their decisions.  
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Task Performance (Efficiency) 
 
 Figure 15 (boxplot chart) below illustrates average scores and range of responses 
for task performance (efficiency).  This indicates that despite the high levels of task 
uncertainty, overall the EOC has been able to efficiently perform emergency management 
tasks.  Tasks are generally well-planned and executed by responsible personnel who are 
mindful about time constraints and the efficient use of resources. 
 
 
Figure 15. Task Performance, Efficiency, (average and range of responses). 
 
 
 
 
Task Performance (Effectiveness) 
 
 Figure 16 (boxplot chart) below illustrates average scores and range of responses 
for Task Performance (Effectiveness).   
 
 
Figure 16. Task Performance, Effectiveness, (average and range of responses).  
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 These results indicate that despite the high level of task uncertainty, personnel and 
organizations involved in EOC emergency tasks have been able to meet the incident 
requirements, satisfy all participants, avoid negatively impacting other tasks, and are 
quick in resolving any task conflicts. 
 
 
DEMOGRAPHICS OF SURVEY PARTICIPANTS 
 
 
 Table 2 illustrates the relevant sampling characteristics of the respondents of our 
survey instrument. 
 
 
Table 2. Relevant Sampling Characteristics of the Respondents of our Survey 
Instrument. 
 
Level of expertise had to coordinated and/or performed this 
task 
4.88 
From a scale of 1 to 7 (1 Novice, 7 Expert)  
 
 
Years of experience had to coordinated and/or performed this 
task 
9.41 Years 
Years worked in the emergency management field 10.09 Years 
Years worked at current organization 13.50 Years 
Years worked at the Emergency Operations Center 
 
5.74 Years 
People who have worked before in another organization 
involved in emergency management 
34.50% 
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Organizational Level  
Senior Management 41.70% 
Middle Management 30.40% 
Operations Management 
 
28.00% 
People belonging to the following Office of Emergency 
Management and/or Emergency Operations Center functional 
groups: 
 
 
·         Infrastructure Group 23.80% 
·         Human Services Group    14.30% 
·         Public Safety Group  
 
35.70% 
Other:  
·         Hospitals/Health Care               3.57% 
·         Planning and Logistics             3.57% 
·         Staff and Support Organizations            2.97% 
·         Operations            2.38% 
·         City/Municipal            1.78% 
·         Other 
 
         11.90% 
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Conclusion and Practical Insights 
 
 The tasks undertaken at the EOC inherently have a high degree of uncertainty 
which depends on the nature of the disaster event and the possible range of responses and 
recovery approaches.  We assessed the uncertainty of emergency tasks along three 
dimensions: novelty, unanalyzability, and significance. Table 3 summarizes the average 
of reported levels of task uncertainty and task novelty, unanalyzability, and significance 
dimensions. 
 
 
Table 3. Summary, degree of uncertainty of EOC tasks. 
 
 Mean Maximum Score Interpretation 
    
Overall Task Uncertainty : 4.34 6.15 Medium 
    
Task Novelty 4.32 7.00 Medium 
Task Unanalyzability 3.65 6.00 Medium 
Task Significance 5.29 7.00 Moderately High 
Degree levels are coded by:   
 High (6, 7), Moderately High (4.7 - 5.9), Medium (3.4-4.6),  Moderately 
Low (2.1 – 3.3), to  
 Low (1, 2).  
 
 
 According to the results represented in Table 3, the highest degree of task 
uncertainty is characterized by task significance through the extent to which different 
activities of the task need to be performed urgently to save lives and minimize economic 
impact. The degree of task uncertainty defined by task novelty is relevant for OEM-EOC 
personnel to assess the extent to which different activities of the task are completely new 
and hence cannot be performed using routine procedures.  Similarly, the degree of task 
uncertainty portrayed by task unanalyzability is useful for emergency managers when the 
different activities required by the task are difficult to analyze due to conflicting 
interpretations and lack of information needed to make critical decisions.  
 
 In general, our results suggest that EOC personnel share their knowledge for two 
purposes: one, for exploring (searching) new approaches; and two, for exploiting or 
reusing existing procedures.  This indicates that the successful execution of the tasks 
requires knowledge sharing for discovering new procedures (exploration) as well as the 
proper understanding and reuse of existing procedures (exploitation).  
 
 Also, OEM-EOC personnel share their knowledge through two important 
knowledge sharing mechanisms: personal contacts and written documents. The high 
degree of knowledge sharing through personal contact reported by many respondents 
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underscores the extent to which emergency personnel depend on their own expertise as 
well as the experience of others in order to respond to a particularly uncertain and 
difficult task.  
 
Finally, despite the high levels of uncertainty, EOC tasks are mostly completed 
successfully (effectively and efficiently) because those involved in the disposition of the 
tasks share their knowledge. The EOC organizational structure, technological 
infrastructure, and coordinators provide a fertile environment that enables effective 
knowledge sharing across the personnel and organizations who are assigned to the EOC 
during the response and recovery efforts in a disaster situation. 
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